CbABbPXKXAHHUE

O6scHrTEHA 3aICKa

a) Onvcanue Ha GYHKINOHAIHOTO IPeAHASHAUCHME Ha CTPAJaTa

6) Vi3uucnuTe MK NapaMeTpH Ha BHHIIHMAT BH3yX H NPOSKTHH napaMeTpy Ha BbTPELIHHA

v) OnucaHke Ha pasNonOKEeHHETO, OPHCHTAIIHATA H OCHOBHKTE TEOMETPHIHK XapaKTePUCTUKH

1) TornMHHYM XapaKTePHUCTHKH HA KOHCTPYKTHBHHTE eCMEHTH HA CTpajara, TeXHHIECKH

) Omrcanue Ha NPOEKTUPAHKTE CHCTEMH 32 OTOIUICHHE/OXIIAKAHE W BEHTHIALMS Ha
CTPajiaTa M TeXHHISCKUTE UM XapakTePHCTUKH:

e} Pexxumu Ha oOuTaBaHe HA CTpazaTta, OTOLMNABAHN 30HH, OXIAKIaHH 30HH, Opoit ma
oburatenure.

#) KOHCYMaTopH Ha eHeprius

3) M3uncneny nokazateny, XapakTepusupanli eHepronpeospasyBaliTe H eHePTONPEHOCHHTE
CBOHCTBA Ha OrpaX(IANIATE KOHCTPYKIHH Ha CTPajiaTa,

llokasarennTe, XapaKTepU3HPALIH SHEPrompeodpaiyRaLiTe

¥ EHEPTrONPEHOCHHTE CBOHCTRA Ha OFPAkKIaIlHTe KOHCTPYKIIMM Ha CrpajiaTa
2.1. TonxmnaTa noTpeGHa eHeprus 3a OTOIVIGHHE, BEHTHTATIHA,

BI'B u oxnaxnaue

2.2. T'omumHaTa NOTpe6GHa SHEPIHs 34 OTOIEHHUE.

2.3, TopmmaaTa norpeGHa eHEPrHs 33 BEeHTHIIALINA,
2.5, 'ommmeata notpeGHa enepras 3a BI'B.
2.5. Toanmnata noTpeGHa eHEprya 33 OXIaK/IAHE.

2.6. Tonuuisata cnecTena eHEPTHA OT PEKYMEPATOPH.

BpyTHaTa W IbPBHYHATA EHEPTHs 3 CrPajaTa.
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HMzuncndapane koehHiUNEHTATS HA ToMIONpeMHHEaBaHe U

BBHUIHA CTEHA - Tyxnena ctena 20 cM + 10 cm. EPS

BBHUIHA CTEHA - Tyxnena ctena 25 cM + 10 cm, KaMeHna Bata

BBHUIHA CTEHA - IHapaner chinectsysaw, +Y TONG 10cM + 10 cm, EPS
BBHIIHA CTEHA - UTOHT 15 ¢cm + 10 cm, EPS

BeHIMHEK 0po30opLM

BeHimHE BpaTu

TABAH TepacoBHieH - TpaHHUeI] ¢ BBHIIEH BB3AYX (MO3ACTHA ITOUH}

TABAH rpanuyeni ¢ BbHIICH BB3YX - IOKPHB ¢ GHTYMHO TOKPHTHE

TABAH rpasnueni# ¢ moj-IoKpUBHO TPOCTPAHCTRO C BHCOYNHAA MO-FoNaMa ot 30 cm.
ITog ua otomuigeM oGem Haj HE OTOINIAEM [OJ36MEH £TAX.

IloA rpaHuHeIn ¢ BhHIIEH Bb3AYX (Haj IPOXO/IM, OTKPHTH NPOCTPAHCTBA 1 CPKEpH)
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1. ObsacurTEnHA 3aHCKA, : L g TN
a) OnucaHye Ha PYHKUMOHATHOTO NIPEHA3HAYEHNE iqa crpanara: o }

Obeneneanuar obexT ce HamMupa B Ip. CBHIGHTPA, KB. Hpod’rop},ﬁﬂ.SﬁCrpanaTé e_ﬁYCﬁa’ra B eknoaranys 1977r.
Tlpeacrarnsea MHOTOQAMUIHA XUAALIEA CTPaja Ha 7 mnnumﬁy eTaKa, HeOTOTIAEM CYTEpEeH ¢ Ma3eTa, ¢ SOUH BXOJ,
B crpanata Ha sxumampmga 610k ca oGocobenu o61mo 28 anapraMenta ¢ 67 oGuTaTesm.
OcHOBHM PEMOHTH JI0 CETa HE Ca UIBBLPINBAHM, CAMO YACTHIHH, .
KOHCTpyKIMATA HA KUITHIIEAS BJI0K @ MAKeTO-NOBIUrally TIOUH ¢ TYXTEHH OTPaK AL CTEHH.
DacanHHTe CTEHM €4 KYXH TyXJIH ¢ gefennta 25 cM,UacT oT TepachTe 10 BCHUKH thacany ca MpuoSIIeHH KBM INIOINTA
Ha CHLOTBETHHA ANAPTAMENT CbC 3UAAPIUS C ra300eTOHHM TYXIIH HIIH KyXH TYXJIH, K8TO BbPXY HOBATa 3MAapHa HA
OTICNHN TEPACH ¢ MOHTHPAHA TOINKHHA H3oNawui. ChIO Taxa 4acT OF COOCTBEHUIIMTE €A MOHTHPAIH TOMIOH30IALIHS
Ha BHHIOHATE (acajiHi CTEHH,
DacajHarta J0orpaMara Ha HIKOM XHITHINA € YACTHYHO OIMeHeHa ¢ PVC Jorpama ¢be cTeKAoONaKeT. Hamiina ¢ u
CTapa IBPBEHE, KOATO IO FoNAMa CTeleH ¢ H3HOCEeHA H OCTapAIIa ¢ TeUeHHE Ha BPEMETO, KOSTO BOAH A0 MOBHIIABAHE Ha
VHpIITPALHATA.
OCHOBHNAT NOKPUB € MIOChK €3 BH3AYIIHO MOLNOKPHRHO IPOCTPAHCTBO, HA/ eTaXa ¢ TABAHCKHUTE CTAM, TIokpuBHaTta
71044 € CTOMaHOOETOHHA, BEPXY HEsl € M3IMBJIHEHA XHAPOH30aLna ¢ GHTYMHa MyInama.
Tepacara Ha TapancKuTe HOMELIEHUs (JOPMHPA IOKPHB HA HACT OT KUIHIIHUTE IOMEILEHHA 1 3aTBOPCHH TEPACH, 0.1
Hes. [lonwT He € Tomnonsonupan. HeoronseMus cyTepeH e u3isulo Haf HEBO TEpeH. BLHIIHUTE Ha CYTEpPEHA CTEHH Ca
CTOMaHOGETOHOBH, 00paGoTeHK OTBEE ¢ Oyuapya. B crpagata HAMa H3TpaIeHa OTOIUTATENHA CHCTEMA.,
B crpafara HimMa HHCTaTHMpaHa BCHTHIALMOHHA CHCTEMa, B crpajata HaMa
M3rpajieHa oxaaauTena cuctemMa. bI'B B crpasiaTa ce M3NON3BA OT eNeKTpHIECKH Boiinepn.
EnexTpuieckara MncTanamms He e B MHOTO 100po cscTosHue. OcBeTienneTo e ot JIHIK.
CHcTeMHTe 38 OTOINICHYE Ha CTPAJaTa Ca PeleHy OT BCEKH COGCTREHHK HH/MBH/LyATHO.
HacT ot 00MTATE/MTE TOT3BAT IEYKY HA TBBPAO TOPHBO,0CTAHAJIHTE CE OTOMIABAT Ha &L TOK MOCPEICTBOM

A ML THIITANTATT AWTATTTIATATIT 17 IS TIIIE ATHTIIT ATIOTARM A

3a obexra e paspaboreno ObcrenBaHe 3a cHepruiiua eeKTHBHOCT 0T dupma ,[IPOMHBECT 2007"EQOL,

Cobriaacuo w4 ar.] Touxa I ot Hapenba 7, TexHUUecKIAT oKazaTen 3a CHEePrHlina e()eKTHBHOCT NpH
[IPOeKTHPaHE HA crpanara e:

TexHirdeckHTe U3NCKRANAA KBM HEPruiHATE XapAKTEPHCTHKH Ha CTPaIHTE ca M3HCKBAHHS 34 eHepruiiHa
S(EKTUBHOCT U C€ M3PA3ABAT KATO HHTETPHPAH NMOKa3aTeN (MHTerpHpAHA €HepTHiHA XapaKTepHCTHKA Ha CTpagaTa)
Ha Crpajia Ui TOMNTHHHA 30Ha B CrPajia, U3pascH B YMCTIOBH IPAHKIN 110 CKAJla HA KITACOBETE HA CHepronoTpebieHHe
38 CHOTBETHOTO TPEIHA3HAYEHHE HA CrPajuTe

HMurerpupan nokasaten 3a eneprutina ehekTHBHOCT Ha crpagure no 4i. 1, an 2 e conenndmaamaT rogmmen
PasxXoll Ha rbpBHYHA eHeprid B kWh/m2 roaummso mim 8 KWh/m3 roswmnino 3a oTomsBaze, 0XJTaXkIaKe, BCHTHNALMUSA,
Topeina Bojia, OCBETIIEHAE W yPe/l, NOTpedaBany eHePrud, Ha MK KBAJPATEH METEL] OT obliara KOHIHIMOHNPAHA
TJI0ML Ha crpafara (AKOHJ,) WTH Ha ¢/1HH KyOHYEH MeThbp KOHMIHORHPAH 06eM (Vs). MHrerpupanuaT nokasaren
MOXE Aa ce KOMOHHHPa ChC CCHM(HIHY H3HCKBAHMS KbM APYTH TOKA3ATeNH 33 PasX0A Ha €HEPTHA HA CTPAAHTE,

6) M3uuciuTenHr NapamMeTpH Ha RHHIIHMAT Bh3AyX H NPOSKTHH IAPAMETDH Ha BHTPCLIHHA

KIMMAT B 3aBUCHMOCT Ha KaTEI'OPHUATA HA TOTLTMHHATA CPe/la Ha crpajiara;
0.1 M3uncnurensure napaMeTpu Ha BRHIIHKAT BL3AYX ¢a ChIVIacHo Tabiuma 2 or IMpuno:xcenne 2 Ha
Hapenfa 7 - 3a 8-Ta xiumMatsHa 30Ha "HOxua Boarapus”.
6.2 TIpoexTHUTe NapaMeTpH Ha FLTPEUIHHAT KIMMAT Ca ONPeENcHH ChINIaCHo Hapenda 15 oT 2005 T.
Te ca npueTn no Tabauua 1 ot punoxenue 12 (epruacho ua.195 an.1) Ha Hapenbara u ca:

- Kareropus Ha oburagmara cpesia "C" - TemnepaTypa 3a KITHUIHA crpaga 22°+3°C
Cpeanata Temueparypa Ha RBTPEIIHHAT Bb3AYX 38 IEIHAT OTOINISEM 0GEM B 3UMEH OTOILIATENEH U
JIETCH OXJIAAUTCEH PEXXUM € OTIPENLIICHN B 33aBHCHMOCT OT HOPMATHBHATC CTOMHOCTH 32 BBTPEIHATS

TEMIEPaTYPH Ha TPH OCHOBHH 30HH;
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3oua 1 - Oburaemu crau. C ofem. Vi = 2196,8 [m?]

3ona 2 - Kopuzopw, antpera u WC. V2 = 1366,8 [m*]

3oHa 3 - O0ImM 9acTH Ha crpagaTa V3 826,2 [nv]
TemnepaTypuTe B OTASIHUTE 30HA Ca ONMCAHH B TaGHNIA, PIIOKCHA KbM opoekra. M3uncnens ca

GHBﬂ{{ﬂT&%TGﬁHﬁCTHﬂﬂprﬂH&‘B’hTPEHIH&’TCMpHTy opMyJIa 5.1 ot LIpuiioxeHHne 3 ),

I

Cpenna 3UMHA muncanTenna Temnepatypa; Oin = 17,3 ,[°C]
Cpenna JIATHA nsuncimrenna Temnepatypa: Oi,c = 26,0 [°C]
B) OnycaHNe Ha pasnonoKCHHETO, OPHCHTALMATA H OCHOBHHTE FeOMETPHYHH XapaKTePHCTHKH
Ha crpajara. '

HummHara crpana € cHryupasa g rp. Caunerrpan, T1 € YacT 0T KOMILTEKCHO
3ACTPOAIBAHE, KATO APXHTEKTYPHEA 00pas Ha CrpafaTa ¢ cho0PaIeH ¢ OKONHATE TPAICKH 3aCTPOMKH.
Inapnara u dacana ¢ opueHTHPAHA HA IOTOHZTOK.
r) TonnuHHK XapakTepUcTHKM HA KOHCTPYKTHBRHHTC €1CMEHTH HA CrpafaTa, TEXHAYECKH i
criecHpUKALHH H XapaKTEPHCTHKH HA 3aI0KEHHUTE B OPOEeKTa CTPOMTENHY TPOAYKTH;
KoM HacToamara pazpaforka ca npuroxeny geTailiy u IOAPOGHE H3UHCIIGHHS, KATO T€ ¢4 PA3NENICHH IT0 BHAOBE:
1. 3a pasiu4HM BUTOBE BEHIINY CTEHH, NIPO3OPIH H BpATH
2. 3a pa3nvYuy BUAOBE TARAHH :
3. 3a pasnu4HK BUIOBE ENIEMEHTH IPAHHYEHIH ¢ 3¢MeH IOUBEH CIION 1 8pKepH ;
1) OnucaHke Ha IIPOEKTHPAHUTE CHCTEMH 34 OTOIUICHUE/ OX/TAX/TAHE |1 BEHTHIALMA Ha
crpajara ¥ TEXHHYCCKUTE HM XapPaKTePUCTUKM: o
OTOIUTEHUE W KIUMATU3ALNS - .
CrcreMuTe 32 OTONIEHAE Ha CIPAjaTa ca pemeHn HHﬂHijgngIé OT-BCEKH co6c111%§H'14K. Yact
oT oGuraresute (39%) 1OMIIBAT NETKM HA TREPIO TOPHEO. PR L B
Ocrananara yacT oT nomelennaTa (61%)ce OTOINISRAT Ha enekTpHTiqe_ci{H TOK C €11 TISHKH j J _
unH nogobuu ypenn. o facagata ma crpagata ca mocTaBeHH u CTUAT. KTUMATHIH, KOHTO €6 HON3BAT LEJIOrO AUIIHO. !
BEHTUJIALIAOHUN UHCTAJTAITAY . S :
B crpagara HaMa M3rpageHy BEHTHNATHOHHM HHCTATALMH, 3 ST
BUTOBO ['OPEITO BOJJOCHABAABAHE (BI'B) .~ .
Crpazara He e LeHTPaIHO BOAOCHABNEHA C TOTLIA BOE 33 GHTOBK HYXAH. 3a TOArPsABaHE Ha BOJATA
32 OMTOBH HYX/M C€ H3NOM3BAT HHIMBHIYANHH JIEKTPHUCCKE Goiinepy 32 Bceku anapTaMenT,
¢} Pexxamu Ha obuTaBane Ha crpagata, OTOILIABAHH 30HH, OXJINKJAHH 30HH, O6poii Ha

obutaTesre.

Bpoes na xopara oburaay crpagara e ipuer: 67  woseka,
Pexcima ya ofurasane Ha crpaiara v rpaduxa 3a OTONEHHE/ OXTTAKIAHE € TIPHET CBEAACHO
OpUIOKeHHTe Tabnuim:

I'pahux Ha oburaresnte [yaca/neH| I'paciux oTomneHue (oxn) [waca/zen]
TTpes paborau aum 16 11pe3 pabothu auK 16
Crbora 24 CnboTa 24
Henens 24 Henens 24

) KOHCYMaTOpH Ha eHCPIyA M PHETH MPOEKTHY (Y HKLMOHATH PEKHMM HO Ipynu
TEXHHUCCKH YPEH U CHCTEMH.

Koncymatopure Ha eHEpris ce Ne/aT Ha jBe OCHOBHH TPy - BAVACIIA Ha TOTUIMHHEA OalaHe Ha crpagara .
H HE BIKSEIMH, MallnHHTe H ChOPRKEHHATA, KOUTO HE OTHC/AT TOILTHHA Ipu paboTaTa CH B oTomsemMusT ofem ca
HE BIHAeny, OIHCAHH ¢a M0-01y.

Buz Ha ypeln v MalIHHW MHACTAIHPAHK Ha M34HCAMTENHA MOLIHOCT ;
oBexra '
| |HeBnusienM Ha TOIIMHEHAT Ganase, 1,2 kW
2{Bnugeliy na TONTHHHUAT Galauc. 1,8 kW

3} M34ncrieny okasaTen, XapakTepu3npaLa CHEpronpeobpasyRalluTe H CHeproNPEHOCHHTE i
CBOMCTBA HA OrPANIAIINTE KOHCTPYKLMH Ha CrPajiaTa, ;

i S0 i ez iy
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B Hepi i i e
3a oTomTeHHe, 1 0,28 0,26 r
34 BEHTHIALIMA. 2 |Tananu 0,25 0,25 1'
3a BI'B 3|Tlomose 0,48 0,35
3a oxnmaxpane 4 |TIposzopun 141 1,52
i 1 1
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prHa EHeprus (pealrHa) 106863 GpyteH ofem 5495 m?
Bpytha enepria (pedepenrua) 148234 Heten oronnsem obem 4390 m?
IIbpBudHA eReprits (peanna) 286088 Oronsiema o (pasr.) 2066 m?
Hepmirana eseprim (pedrepenTHa) 356580 IO Ha B:HIIHH CTEHH 1208 m?
g e 11011 HPO3OPIM K BpaTH 462 m?
Bavselu Ha TOHbMAT Ganadc o1y Ha OKpHBa 289 m?
2| Hepyinsiey Ha TOTUTHHHMAT GamaHe Ilom Ha noaa 289 m?
' : LR i
Visarciert ca CTOHHOCTH 3@ JEHIpaIycHTe: 1915.2 3a pexuM OTOILIECHHE U 352,70 3a pexuM OXakaaHe.
Exepruara xoHCyMHpaHa 3a OTOILICHEE, BeHTANAmysA, BI'B, oxnaxiaHe, OcBeTICHUS 1 ypemnw ¢ 135453 kWh/m?.a
PedepenTHata cTOHHOCT Ha ChLIATA TA3H SHEPTHI ¢; 174633 kWh/m®.a
B KOHKpETHHAT OGEKT MMa 2 H3NON3BAHM EHEPrOHOCHTEI!
I EfekTpoeHeprus 89170 ,[kWh] cpe epd = 3,00 Qp.1 = 267511 ,[kWh]
2 JIbpea 3a orpes 17692 ,[kWh] cse epi = 1,05 Qp.2 = 18577 ,[kWh]
OB1I10TO KONW4ECTRO NBPBHUHA SHEPIHA KOETO KOHCYMMDA CrPamara 3a 1 romna e; Qp. = 286088 ,[kWh]
O6110T0 KONMYECTRO MBPBHYHA HEPTHA 32 pedyepenTHa crpanarta 3a | rojuHa e: Qp. = 356580 ,[kWh]

EMHCHY BRITICPOAEH AHOKCHI 73,8ToHA/TOqUHA.
HAPEJBA Ne 7 OT 2004 . 3A EHEPT'MHHA EPEKTUBHOCT HA CI° PATTH

(3ATJL. U3M. - IIB, BP. 85 OT 2009 I, U3M., - JiB, BP. 27 OT 2015 ., B CUJIA OT 15.07.2015 I.)

OgeHKa CBEOTBECTCTBHETO HA IIPOEKTa ¢ H3HCKBAHMATA 34 CHe[!THﬁHa CQJBKTHBHOCT

TexumieckuTe U3UCKBAHUS KbM eHEPTHIHATE XaDAKTEPHCTHKH HA CIPAIATE €4 M3HCKRAHYS 3a eHepruiina
e$eKTHBHOCT U C& W3Pa3ABaT KaTo HHTEPHPAH LIOKA3aTell (vHTErpHpana eHepTHiHA XapaKTEPUCTHKA HA CrpajiaTa)
Ha crpana ui1 TOILTHHHA 30HA B CTPaja, U3Pa3cH B YHCIOBY FPAHMIM M0 CKATa HA KIIACOBETE HA eHEpronoTpeticHHe
32 CBOTBETHOTO MPEIHAIHAYCHHE HA CTPAINTE

WuTerpupat nokasaten 3a eHeprifina eeKTUBHOCT HA CIPAMHTE MO L. 1, am. 2 ¢ COSTH(MHIHHAT FOLHIICH
Pasxof Ha MbpBEIHA ¢Hepritd B KWh/m2 rommno mnu 8 kWh/m3 rorumeuo 3a otomissae, OXNaXAaHe, BEHTH/IAINA
ropeina BOa, OCBETIEHHE M YPEMIH, NOTPeOABAIY EHePIus, Ha ¢IHA KBAAPATEeH METBP OT 00ILaTa KOHIHLIHOHWpaHa
NJA0II Ha crpajarta (AKOHM.) MM Ha ¢MH KYGHUCH MeThp KOHTHLMOHUPAH 06eM (Vs). Hurerpuparuat nokasaren
MOKE 12 C¢ KOMOUHHPA ChC CHCIM(ULHY H3UCKBAHUA KBM JIPYIH NOKA3ATENH 32 pasxon Ha eHeprus Ha CrpaiuTe.

3

Haymcnanane Ha MbpBUYHA eHEPrHA

286088 =
20606,0
EPmin md
96 < 138, 0" KW & ,
B uacr EE ¢ n3uncnena 1 enepraata HeoGxoquMa 3a paﬁoTaTe,iEa KTAMATHHHATC, Mq;gvm}gﬂ_Hzagg?eg@i:‘mgnn&maﬁe_
TO TOBA HE € BIETO B MPE/BHA. AKO CE H3KIIOYH OXIANIAHETO OT K MAT PEIYNTAT, TOANIMHOTO, IOTpefIcHIe-HA Ibp-
BHYHA EHEPrug e cnagde ot 138,5 Ha 118,2 kWh/m? roguuo. B o6cieBateTo ToBa THEIO e 119,6 kWh/m*.a
EPmin ITBPBHYHA EHEPTHH EPmax
926 < 118,2 < 190 kWh/m*.a

Crpanara oTrosaps na knac ''B'' o1 ckanara wa xiacoBere na enepronorpesienne s crpagf

Crpanara grrosaps Ha msucksauuata na Un, 6. (Msm. - IIB, 6p. 85 ot 2009 r., u3m. - JIB, 6p. 27 or 2015 1.,
B ciwa ot 14.04.2015 r.) (1) CLOTBETCTBHETO ¢ HIHCKBAHMITA 32 SHEPTHITHA eQeXTUBHOCT Ha CIPaJHTE Ce MPHeMa

3a U3MBNHEHO, KOTATO CTOHHOCTTA HA UATErPHPAHMA [I0KA3aTell - CIEHfINYEH TOAHIIEH [Pa3Xxo/T Ha MEPBHMMHA eHepria
8 kWh/m2, cboTBeTCTBa Hali-MalKo Ha CISTHIA KIIAC HA eHepronoTpedneHue:

K | o g MA7MEH CrPagH Al | RANSPA HA FEIEHEPTE B MHBECTUCHHCTO IPOETPRE
e
K T [TolHA MFGEATARTCHA TPASOCTOCOBHCCT
K -7 ParncrpaipcHen Ne DG H3E
K Cemgpa: gine, MRS
c - OBIXTIT WPUCTORA EPAIMALIRE
b 241
UZETH HA pIATRE N N %2 :
: -~ R YA0TTOIEIN AL (R TQ[STuU S— : e
—— @””“ e DI TROCAEREME 34 N3 DRTIfA fOp .n
G > ‘
nevar: /




2. Vzuucnasare Ha NOKA3aTeNHTE, XapaKTepU3NPAIA €HEpronpeodpasyBaluTe I eHEPrompe-
HOCHHUTC CBOMCTBA Ha OTPakJaIlliTe KOHCTPYKUHH HA CrpajaTa.

2.1. Onpenensine na roAHNIHATA MOTPelHA eHEPIUA 32 OTOIICHHE, BeHTHIAN, BI'B 1

OXJIAKIAHE
O1lpesiens ¢e 10 CIeIHOTO GATAHCORO YPARHEHHE:

Q = Qu + Qv + Qw + Qc - Q ,[kWh]

Q = 109611 ,JkWh] - 22 sanoxenwre B IPOEKTA JETANTA HA KOHCTPYKTUBHUTE e16MEHTH.
KBISTO! Qu = 32639 ,[kWh] - rommmza moTpeGHa eHepras 3a oTomwienue, Oupeenena B Touxa 2.2

Qv
Qw
Qc
Qr 0,0 ,[kWh] - roxuIWHA CTIECTEHA CHEPTHA OT PEKYTIEPATOPH. Onpenenena B Touxa 2.6

3a onpenessaHe Ha CHEPrUHHUAT KJIac Ha crpaxara ¢ HeoGXOLHMO [a Ce OLPEeNCIIH TA3H EHEPIHA 1 32 CTPaja
U3MBLJIHEHA ¢ PehepeHTHH CTOMHOCTH Ha KoeQULIEHTHTE Ha TOLIONpeMuHagaHe. Te ca onucaHH Mo-1omy: |

I

0 ,{kWh] - ronnuna notpe6Ha eHeprus 3a BenTIamma. OnpesesieHa B Touka 2.3
35049 ,[kWh] - ronwunina notpe6na eneprus 3a BIB. Onpenenena B Touka 2.4 |

41923 ,[kWh] - romynza notpeGRa eHeprus 3a oxnaxane. OnpeaeneHa B Touka 2.5 |

Q = 148791 ,[kWh] - ¢ pedpepenTiH CTOMHOCTH HA TOMNONPEMHHABAHE 32 ENEMEHTHTC

Qu = 83370 ,[kWh] - ronmmna noTpe6Ha enepris 3a oTomlenne. OnpenencHa B Touka 2.2

Qv = 0 ,[kWh] - rommusa moTpebua eHeprus sa BeHTHAaLMA. Onpenenena B Toyka 2.3 I
Qw = 35049 ,[kWh] - romimna notpedHa eHepria 3_alB]'."-B. Ornpenenena B Touka 2.4

1

Qc
Qr

30372 ,[kWh] - roqpnna noTpeGra eHepri 3a OXIak/IaHe. Orpenenena B Touka 2.5

fl

0,0 ,[kWh] - roauiHa ciecrena eHeprus ot pexy_n_epafopn. Onpei‘(eneHa B TOUKa 2.6

2.2. Onpestensine Ha TOXMMHATA TOTPeGHR EHEPTHS 32 oTomeHHE, A
Onpenensa ce 3a BCekH Mecell 00 hopMyiaTa: : S
QHnd =  Qnm - NHng . QHgn [kWh]
KBJETO: QH.nt ,[kWh] notpe6a eHeprits 3a 0TONNABAHE Ha 30R2TA 34 HITHC/IABAHHAT Mecerl

QH.en ,[kWh] Tommmukn nevan6u 8 30HaTa OMpeNeneHHt 3a Mecena
MH.ng - KOSQHUIMEHT Ha ONONIOTROPABAHE HA TOIUIMHHNUTe NMeyantu. MopMyIaTa No KOATO ce CMsITa

3aBHCH OT cTOMHOCTTaHA  YH. = Qilgn
Karo mpu: QHont ‘
TH > 0 = YH.  # l BaXH (QopMyJIaTa: THng = 1-yH" au .
1-yH A (ant])
YH. = 1 BXKH (popmy.aTa; Nilng = an / (awtl) = 63796/ 17,3796 = 0,864
YH. < 0  Bawu gopmynara; NHng = 1/ yH
HHCICHILAT IapaMeThp au ce OIpeaen [0 GopMynaTa: an = an0 + T/ Tud
KBJIETO: an = 1+ 80,694/ 15 = 6,3796 i
¢ pethepenT cToliHOCTH Ha U, napaMerspa an = 3,4732 B W3UMCICHHATA € [OI3BAH peamHuAT rapaMersp! i
T= Cm = 162351 = 80,694 ,h- Bpeme xoHCTAHTA
Hiradi + Hveadj 1421,0 + 590,93 52,098 ,h- Bpeme koucTanTa (pedeperTHa)
an0 = 1
wo= 15 |
Cm = 162351 ,[Wh/K] e eheKTHBHHAT TOINIMHEH KanauuTeT Ha 3ouata. [To Tabmuna 14 ot Ipunoxenue 3. !
Ot Hest oTYHTAME 33 TEXKKA CTpaza 72,22 . Af = 7222 2248
Htradi = 14210 ,[W/K] KOeHIMEHT Ha [IPEHOC Ha TOIUTHHA TIPe3 OrpaxaaliHTe eneMenty, Touxa 4.2 i
Hradip = 2525,3 ,[W/K] cbimo, Ho pedepenten
Hveadj = 590,9 ,[W/K] e koedummenTa Ha NpeHOC HA TONKHHA OT BeHTHIauus, Touka 4.3 :
Hveadip= 590,9 ,[W/K] cbmo, Ho pedepenTen (3a BEHTIIALHATE HE C& NPOMEH), '

3ABEJIEKKA: B ITpunoxenue 3 or HapenGa 7 ue e nagena GopMyna 3a onpeaeNsase Ha CTOMHOCTHTE Ha Hir.adj

u  Hveadj . IIpuero e, e chkpamennero "adj." e ot arrnmitckuTe xymu ADJUST waun ADJUSMENT, kato
TEXHHAT CMHCBI € HATTlaceH, NpUCnocoGeH HK yrouneH, B n3ynciennara ¢ npraeT 0606menns koedmimenT

3a  Hiradj H CPeIHOMECEUHATA CTOMHOCT 33 Hve.adi .
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Onpenensae Ha ToJMIIHATA noTpeGHA eHeprus 3a oTomLIeHne (0o Hape,a6a 7 - 2009) QH.nd

~‘§é§%“$ g‘g L ” : i 10 i ff € i_‘” o H T i : ; ¢ n"ﬁxrg yoo o |
1 HI—lyapH 24930 37641 135359 13565 0,54 6,38 11500 24205

2 |Deppyapu | 20322 30593 13704 13709 0,67 6,38 7000 17266

3 [MapTt 16045 24069 16283 16289 1,01 6,38 2073 10093

4 |Ampwrn 7786 11592 16626 16631 2,14 6,38 33 3836
10|{Oxromepu | 5598 8638 15896 15902 2,84 6,38 5 3043
11{Hoemepr | 13545 20591 12718 12724 0,94 6,38 2224 9265

12| Hexemepu | 21551 32625 11837 11843 0,55 6,38

TatnyuaTa no-rope e H3UKCIEHa M3LEAI0 110 MeTOAnKaTa Ha [punoxenue 3 Ha I—lape,uGa 7 o1 2009 r. B Hes HUkbIC He
y4acTsaT eHrpaiaycy DD u ue ce B3eMa B IipenBUI HAauajIo U kpall Ha OTOMIHTETHUAT NEPHO M PEKMMH 33 OTOTUICHHE Ha
crpanara ¢ MpeKbCBaHS MK C MOHIKEHa MOLIHOCT A0 NO-HHCKH OT HOPMATHBHHTE TCMIEPATYDH.

B rabminara no-ao1y e npejcTasera norpelHATA TOIAMHA 32 OTOLUIEHKE HA CTPajaTa ¢ OTYHTAHE Ha MeHrpaaycite DD
HAYaJIOTO ¥ Kpas Ha OTOTUTHTENHUAT HEPHOI ChriacH0 Tabimua 2 0T IpUIekeHue 2,

OHpC,I[eJIHHe Ha TO/IMIITHATA IIOTpeGHa EHEPIis 33 OTOIUICHHE C OTYHTAHE Ha DD

= FETRI S b b e

: 8 gwfjl Eﬁ ﬁ ! Elﬁ W%i’i wﬁﬁ | g g ,..ngsﬁ”a%%:’
1 HHyapH 24930 37641 13559 13565 0,54 6,38
2 |Despyapu | 20322 30593 13704 13709 0,67 6,38
3 |Mapr 16045 24069 16283 16289 1,01 6,38
4 |Anpun 2336 3478 4988 4989 2,14 6,38
10|{Oxromepu | 903 1393 2564 2565 2,84 6,38
11{Hoemppu 13545 20591 12718 12724 0,94 6,38
[2{Hexkemepu | 21551 32625 11837 11843 0,5 6 38

i

2.2.1 Onpenenside HA UBJAHATE TONIHHHAU 3ary0H 110 MecenH,
OTpe LNAT ¢e o Gopmynara;

Qum = Qu = Qo + Qv ,[kWh o

KBJETO: - S
Qtr , [kW] - TommuHEH 3ary6H Ha 30HaTa OT TonﬂonpeMHHaéaHe 3aMece_u'cf1' o
Qve , [kW] - TowmmHIK 3aryOH Ha 30HATA OT BEHTHIIALNS 31 Meceua _ i
Q= 1/1000. {( Her + @g )( Om - 0 )Nt _' . [kW] (bopMyJIa 3.9 or Hapen6a 7
@opMynara, KOATO OTUHTA TE3H HENA ¢ '
Qv = 0,024. DD { He + @g ), [kwh
3a [poBepKa HIMUCHIABAM €IHH OT ITBIIHUTE MEceH (SHyapH) o 2-te fopmymn.
no 3.9 Qe = 0001 {( 1421 + -1,32 217274 - 180 )} 744 = 16341 ,[kWh]
1o eapHaTa Gopmyna; Qe = 0,024 479,59 .( 1421 + -1,32 )= 16341, [kWh]

2-1a pesynrata cbenanar! T.e. H3uncnennTe OeHrpaiycy 0 GOpMyJaTa ca BEPHH U T€ LIE CE NOA3BAT B
7aQIMHOTO NPEICTABAHE HA PE3YJITATA OT ONPEENIHETO Ha 3aryGuTe No MeceL .
‘TonnuxHy 3ary0u Ha 30HATA OT BEHTHIALI 32 MECEla ce OTPENess 110 thopmynara:

Qve = 171000 . Hve ( OGim - 0 )¢ , [kWh] dopwm. 3.11 ot Hapenba 7
Qv = 0,024. DD Hve | [kWh]

BLB (POPMYITUTE MO-TOpE €& MOJI3BAT:
He = 1421 ,[W/K] xoe(uLiienT Ha MPEHOC Ha TOMIHHA NIPE3 NPHETHTE OrPAXAALIMTE CIEMEHTH
Hup = 25253 ,[W/K] KOe(pHLUMEHT Ha IPECHOC Ha TOMNTHHA ¢ ped)epeHTHY OrpacIalIH eNeMeHTH

Hve [W/K] koeduuuent Ha mpeHoc Ha TOILIHHA ¢ BEHTWIALHOHSH Bh3IYX

Hvep [W/K] chino, Ho pedepenten. Toif ¢ npuer e/ HAKDE Ha H3UHCICHHS.
LlMTHpanuTe No-rope cTeHOCTH ¢a OIPEeaeIeHH B ToUka 4.2

g [W/K] TOIVIHHHHAT MOTOK NPE3 3eMATA, MPUYAHEH OT TOIUIHHHATA ¥ HHEPTHOCT N0 Mecel
onpeneneH e B Touka 4.4, PedeperTHATa MY CTOMHOCT CBIIO € eHAKBA HA W3UHCIMTEIHATA.
Tabiuuno npeacTaBAHe HA Pe3yTATHTE 32 WHJIHH TONJIMHHH 3aryfu [0 Meceln ¢ OTYNTANE HA NEPHOLA HA
paﬁo’ra HA OTOTUIMTE/HATA MHCTANAINS H KOpeKuHﬂ HAa Hanmopcma'ra Bncoqnna




Nl Mo FATODE BRI VR e R TR T T R e e
| [Sayapn [ 479,50  [25253 | 7421,0 | -13 | 7463 | 16341 | 8590 1 24930 | 37641
2| Despyapu [ 387,54 | 25253 | 14210 | 17,6 | 7463 | 13380 | 6941 | 20322 | 30593
3 [Mapr 302,76 125253 | 14216 | 40,8 | 7463 | 10622 | 5425 | 16045 | 24069
4[Ampan | 43,08 | 25253 [ 1421,0 | 01,8 | 7463 1564 772_|__2336 | 3478
10[Oxromspy | 18,50 | 25253 | 14210 | -134,1 | 746,3 571 331 903 1393
U|Hoemspn | 265,84 [ 25253 | 14210 | -442 | 7463 8784 | 4761 | 13545 | 20591
12)lekemmpy | 417,84 125253 | 1421,0 | -18,3 | 7463 | 14067 | 7484 | 21551 | 32625

TabnnaHo npeacrarane Ha Pe3yITATATE 32 ILJAHA TOMJIMHHHE 3aryGu N0 MECe(H 110 METOMHKATA Ha Hapeata 7
32 BHHIUHM orpam,z[eﬂuﬂ H CTeHm c Koe(bnuueﬂm Ha TOINIONPEMUHABAHE 110 IeTalinm

AR

B

i EEEY B

]

e e

T

:

3@ BBHIIHH OTPask/ICHNA H CTEHH ¢ pe(bepeHTHH Koetbuuﬂeﬂm Ha TOMIoNpeMuianane

B

o - T R B R
: i% ggi%? i%% E g : 5 % .%? 0 ‘;%W ” &E;.ﬁ !Eé %
Nati ladial g i o lLikWal

1 UAnyapu 17,3 1,8 744 1421,0 -1,3 746,3 16341

2 |Despyapu 17,3 3,4 672 1421,0 17,6 746,3 13380

3 |Mapr 17,3 7,5 744 1421,0 40,8 746,3 10622

4 |Ampun 17,3 12,5 720 1421,0 91,8 746,3 5214

5 |Maii 26,0 16,4 744 1421,0 41,4 373,5 10445

6 [[Oun 26,0 21,0 720 14210 47.4 373,5 5286

7 O 26,0 23.8 744 1421,0 2 3735 2390

8 {ABryct 26,0 23,5 744 1421,0 -104 373,53 2450

9 |Cenremepu | 26,0 19,4 720 1421,0 -68,6 373,5 6426
10|{Oxtomepu | 17,3 13,6 744 1421,0 -134,1 746,3 3543
11|Hoemspn | 17.3 8.4 720 14210 | 442 | 7463 8784
12|Tlexemepn | 17,3 3.8 744 4210|183 | 7463 14067

N e | TG §§§S§{§;§§ e E% 0

1 [Auyapu 17,3 1,8 744 ,

2 |©espyapu | 17,3 3.4 672 25253 17,6 7463 23652 6941 30593
3 [Mapr 17,3 7,5 744 25253 40,8 746,3 18646 5423 24069
4 |Anpun 17,3 12,5 720 25253 91,8 746,3 9020 2572 11592
5 [Mait 26,0 16,4 744 2525,3 41,4 373,5 18333 2667 21000
6 [IOnn 26,0 21,0 720 2525,3 474 373,5 9262 1344 10606
7 [1Onu 26,0 23,8 744 2525,3 22 373,5 4097 . 611 4708
8 |[ABryer 26,0 23,5 744 25253 -104 373,5 4504 . . 695 5199
9 {Cermemspu | 26,0 19,4 720 25253 -68,6 3735 | 11674 | 1775 13449
10{Oxtommpr | 17,3 13,6 744 25253 | -134,1 746,3 - 6583 ] 2055 8638
11[Hoemrpr | 17,3 8,4 720 25253 -44,2 746,31 | 15829 4761 20591
12| llexemapu | 17,3 3,8 744 25253 -18,3 746,3 - | 25141 7484 32625

T I R P

2.2.2 Onpegensine na IbJTHUTE TOUIMHHHE REYAI0M 32 BCAKA 30HA U BCEKH Mecell,
OTIpEACNT ce o GopMyara;

Q:w = Qit + Qsol ,[kWh]
KbJIETO! Qint , [kWh] cyMapHO KO:IHIECTBO TOIUHHA OTAENEHD OT BBTPEITHY TOIUTHHHH W3TOTHHIIH TIO MECEIH
Qsol , [kWh] konidecTBO TomMHH HOIYYEHO OT CABHIETO Ho MeCelH
CymapHoe KolMYeCTBO TOIUIMHA OTHENCHO OT BHTPEITHT TOMIHHHYA H3TOUHULIM 110 MECEIIH Ce onpenena no GopMyara;
Qmt = 0,001.( ZQimtx ).  t + 0,001 ( Z0-bwy. Dincwl ).t , [kWh]
Qint = 0,001 ( ZDintx ). t + 0,001 . X(1-bty. o ) i , [kWh]
KbJETO! X Dintx = 7709 , [W] cyma Ha cpe/inuTe 110 BpeMe CTORHOCTH Ha TOTIMHHUTE [OTOLM HA M3TOYHHLIHTE
Ha TOTHHA HAMHPAIIH Ce B OTOINIAEMATa 30Ha (BIK OMPENeIHETe My TO-107Y).
t , [h] - npoaEmKKTENHOCTTA HA Mecena B yacoRe
Qintul = 0, [W] cyma Ha cpennuTe o BpeMe CTORHOCTH Ha TOTUIMHUHTE NOTOLM HA W3TOYHHITHTE

Ha TOIUTHHA HAMHPALTH ¢¢ B CHCCIHA HE OTOINIACMATA 30HA. 34 Ta3K crpana HaMa.
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by = Hue . 8 Hapeoba 7 ne e oadena gopmyna. Hacousam wu kem cmandapm
Hivw + Hue BIC EN 13789

B #ero ¢ b ce Genexu pexyuppam dakrop (adjusment factor) u Tosa e dopmyrata. B Hes yuacTrat:

Hue , [kWh] e xoedrumerTa B2 npenoc Ha TOTUTHHA OT He OTOIUIAEMOTO HA BhH.

Hiuv | [kWh] e koe¢umuenTa ra npenoc na TonmmHa MEKIY 2~Te I0HH,

TaGHHHHO ONpeNeIsHe Ha Qgn
i m«% x: g §5 g §3 T g i P - — "
1 ﬂHyaplfI 5735 7830 7824 13565 13559
2 |Despyapu | 5180 8529 8524 13709 13704
3 [MapTt 5735 10554 10548 16289 16283
4 |Anpun 5550 11081 11075 16631 16626
5 |Mait 5735 9989 10619 15724 16355
6 [KOuu 5550 11279 11995 16829 17545
7 [HOnn 5735 11375 12094 17110 17829
8 |Asryer 5735 12212 12954 17947 18689
9 [Cenremspn | 5550 10689 11297 16240 16847
10 |Oktomepr | 5735 10167 10161 15902 15896
1 [Hoemspu | 5550 7173 7168 12724 12718
12 {lexemppu | 5735 6108
2221 OnpepensiHe Ha CYMATa HA CPETHUTE MO BPeMe CTOHHOCTH HA TONIWHHHTE MOTOIM HA N3TOUHHIATE

HA TOILIHHA HAMHPAMN C¢ B OTONNACMATA 30HA (B CrPanara),

TormHunTe NEUan0H 0T BPTPEIIAH TOTUIMHHA H3TOUHHLIH B CTOILTASMATA 30HA BKIIOYRAT;
a). MeraGonu4ua Tommuua ot oburarenure. T4 3aBucH oT 6pos Ha Xopara u pexuMa Ha oGurapane. Onpeaes

ce o gopmynara; Nxopa T . Qxopa = 67 . 0,7667 . 116 = 5938,5 ,[\
Kbaero: Nxopa = 67 - 6poil Ra xopara ouTagaly crpagata ofuio.
T =_Tlnl + T2n2 + T3n3 )= 336 + 96 + 120 = 0,7667 - Gespasmepen Gaxtop
24 . (nl+n2+n3) 720 OIpPeAEIAIL CPEAHOTO MPHCHCTBUES
Ha X0PaTa Ha Jac,
Qxopa = 116 ,[W] Tonnuser norok oTaenaH oT xopaTa (10 Tabmmna 1 ot Ipunoxkenue X)
T1 = 16 » [h] KonmmvecTRO HacoBe 32 NENHMUEH ACH B KOETO XOpaTa ca B CrpajaTa.
T2 = , [h] kosmuecTRO yacoBe 3a cHGOTEH JICH B KOETO XOpATa ¢a B crpajarta.
T2 = 24 , [h] xomurecTBO Hacose 3a HemENeH feH (M npazmnc) B KOBTO X0para ca B crpajara.
nl = , [6p.] Opoit Ha fETHHYHHUTE [HH B MECELA : .
n2 = 4 [0p.] 6pott Ha crOOTHUTE AHE B Meceia R
n3 = » [6p.] Gpoii Ha HeRenHU M MPASHUTHH THH B MECELI PR :

Bobeaenu ca cpeiHH JaHHY 38 GpoH n BuA Ha IHHTE 33 MECELL PaSJIl/IKaTa 38, ,uencramenﬂn MBCB[M H MaJika.

6). TonnuHa OTHENSHA OT YpPean ‘ :

B). TonnuHa OTHeNeHa OT OCBETHTENHH T2 -

Tonumia oTaeneHa ot Te3H 2 NOATOUKM & onpeaenena p Touxa "JK" Ha 06HCHI/lTeJ'[HaTB. 3amMHCKa, KaTO TA NPEHCT:

BEeHa B TaOIITUeH Bi/l M € OTIETEHA CPEIHATA HPOBIIKUTEIHOCT Ha paforara na yac. CTOMHOCTTA ¢ 1750 ,[¥

r). Tornmna oTaeseHa WK Horbinata oT BuK nHcTananuure, BoaompoBoauTe we ca TOILIOH3OMHPAHN H TO3H
Gananc ce npeHelpersa B HACTOSIIMAT CITydali.

). TonnuHa oTaesena AH MOrbAHATA OT KIMMAaTHYHHTE MHCTATAIMM 34 CIIYYAHTE B KOHTO LETCHACOTSHHAT
TOImN000OMEH He I OTMTA. 38 Ta3H CIPa/ia TORA ¢ TOMIHHATA OTICNCHA WIH IIOThIHATA OT TPBOHIAT ITHT
CBBP3BALI BBHITHHTE C BHTPEITHATE TeNa. Te3H yIacThLM ¢a 100pe H3OMHPAHH M OTHOBO C& IIPHEMAT 32 0.

€). Tormna oTaerena UK NOTLIHATA OT IPOLECH U NpoayKTH. [Ipuema ce, ue HAMA TAKKBa.

) BeHHKi KOMIIOHEHTH H PETCHEPHPAHA TOIUTHHA KOHTO HE C4 OTYETEHH 33 HaMa/IABAHE Ha TOINTHHHHTE 3ary6
B ciyuas ¢ npueto 3a 0 (Hyna). Tasu cToRHOCT MOKE 1a C& H3UHCIIH 3@ CHIC/IHATE [I0-H3BECTHH CIry4aii:

- KOTATO ¢& H3XBhPUIs 0TPadoTeH BLTPEIISH Bb3LyX HACOUCHO KbM BhHIUHH Tela Ha KITHMATHLI.
- KOTaTo Ce MOoN3Ba eHepryiaTa Ha H3XBBhPIAHATA B KAHATA TOTUIA BOJA 0T GANWUTE 3a 3aTOIUIAHE Ha
NOCTHENBAING IPACHA BOAA; NIOIOBO OTOMVIEHNES HITH C& IPENABA Ha KIHMATHLHTE.

O6maTa cyMa HA TOMIMAHWTE NOTOHH, KOHT( BAHAAT HA TOMIMAHNAT JaJjaHe e 7709 ,[W]
OMPOCTEH 3aIIHC Ha OPMYTIATa [0 KOATO € NONbAHEHA TabHIaTa;
Qnt = 0,001 .( 7709 ). t + 0,000 .( Z(1-bi. o ) 1
TaGaa4no onpesesHe Ha Qint



1

2 |Perpyapn | 672,0 7709 5180
3 [Mapr 744,0 7709 5735
4 |Anpun 720,0 7709 5550
5 [Maii 744,0 7709 5735
6 [HOuu 720,0 7709 5550
7 [KOnu 744,0 7709 5735
8 |Asryer 744,0 7709 5735
9 [Cerrremspu { 720,0 7709 5550
10 {Oxromepu | 744,0 7709 5735
11 (Hoemspu | 720,0 7709 5550
12 | dexemapu | 744,0 7709 5735

2222 OnpenensiHe Ha KOIHYECTRO TONMMHA TOIYYEHO OT CHBHLETO N0 MeCenm,

Of1mTe TONAARHY TeYaIGH OT CILHYEBO TPEEHE 32 BCAKA TOLIMHHA 30HA 1 BCEKH MECELl C& H3THCIABAT 10
YPAaBHEHHETO:
Qsal = 0,001 ( ZDsolx ). t  + 0,001 ( X(1-bep. Dsolwd ).t [kWh]
Kzreto:
Dsol.k W] - Cpesina 1o BpeMe CTOHHOCT Ha TOINIMEHHAT IOTOK OT GIEHIEBO OGNbUBANE npe3 enementa "k"
Dsol.ul ,[W] - Cpeina 1o BpeMe CTOMHOCT Ha TOITHHHKAT IIOTOK OT CILHUCBO 00aLYBAHE NIpes eneMenra 1" &
CDhCEIHA HE OTOMIAeMa (He OXJIaMKIaeMa) 30Ha,
bl = Hue » PeAYLHpAII (PaKTOP 32 ChCe/HA HE OTOMIABAHA (He OXAMIAHA) 30HA ¢ TOIUIHHEH

Hiv +  Hue TIOTOK TIpe3 enement 1",
Hue ,[W/K] e koeduumenTa Ha IPEHOC HA TOIUIMHA OT HE HA BRH.

Hiv , [W/K] e xoedummenra na upenoc Ha TowIuea MEWIY 2-7¢ 30HH. N

ITonexe MMaM pa3IYHN BHAOBE OTPAXKACHNA ONPENENAM 060GIEeHUTe KOCQULHEHTH Ha TTPEHOC Ha:ToMIHa:
Huc.pean. = 27,2, [W/K] o o ) 3":
Hue.pedep. = 21,7 , [W/K] L a L : ,
CTOMHOCTTA Ha PERyNHpAIMAT (JAKTOP B JETEH PeikumM &: bl = 27";21 o = m
30,733 -4 2721
PedepenTnaTa cTOlHOCT € brrip = 08131 e R

Dwl.e [W]- Cpeana o BpeMe cTOHHOCT HA TOMIMHHHEST IOTOK OT ClisHYeB0 00TbYBaHE Opes eneMenTa "k
ce onpeaens no hopMyIaTa;

@solx = Fshobx . Asolx . Isolx - Frx . Orx W]
KBAETO
Fsh.ob.x - haktop Ha 3acenusane Ha npueMalnaTa csHYeRa EHEPTHA TOBBPXHOCT OT BEHIIHH IPHIHHH,
Onpegenes e B Touka: 2.2.2.5
Asolx  [m?]- edexTHBHA NpHEMAlLAT CIIBHYEBA eHeprus nor Ha "k" emementa, (1. 2.2.2.3)
Isolx  [W/m?]- cpesiHO eHOHOIIHMAT UHTEHINTET HA CILHYEBO rpeere (o TabnuLg 2 Ha NpUIoKenHe 2)
Frx - broos koeduiment mexry enementa "k" u HeGocsoua. Mma cTolHOCTH:
Fre = | - mpu HezaceHveH eneMenT
Frx = 0,5 - npw 3aceHYen e1eMEHT
Orxc  [W]- TOmIHHER NOTOX B Pe3yATAT HA H3TbUBAHETO HA eNeMenTa "K" KBM Hebocpoa. (1. 2.2.2.4)
TalnHaHo NpeaCcTABAHE HA POH3BEIEHHETO: Fshobx ., Asolx . Lol 33 KJIMMATH3HPAHATE 30HHA
XOPHIOHTAN C CH H | 18)54 0 O3 3 C3
SHyapu 119 0 1329 0 6333 0 2124 0 2261
DeppyapH 166 0 1701 0 7170 0 2405 0 2893
Mapt 228 0 2125 0 7385 0 2477 0 3614
Ampun 293 0 2559 0 7358 0 2468 0 4333
Maii 212 0 2324 0 6063 0 2043 0 3961
Knn 247 0 2649 0 6996 0 2357 0 4514
10mu 241 0 2577 0 6876 0 2316 0 4391
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ABrycr 242 0 2540 0 71779 0 2620 0 4328
Ceuremspy 188 { 2118 0 7564 0 2548 0 3608
OxroMBpH 191 0 1884 0 7509 0 2519 0 3205
(Hoenmepu 122 0 1327 0 3915 0 1934 0 2258
HexkeMBpH 93 0 1087 0 5108 0 1713 0 1849

B rasu rabivi@ He ca BKIIOYEH IUIOLIATE Ha OTPaykIeHHATA IPHEMAIH TOINIMEA K5M 30HH 2 U 3 0T Mali 0 CenTeMBpH!

Tab1H4YHC NpeacTaBsiHe HA HPOH3BEAEHHETO: Fshobx . Asolk . lsolx 3a HExnumaTu3npasute 3001
XOPH30HTAI C CH )5} IOH1 IO K3 3 C3
Maii 130 6 0 46 0 7 0 2301 0
[O0ui 152 6 0 53 0 8 0 2697 0
FOnn 143 6 0 52 0 3 0 2622 0
ABrycr 149 6 0 54 0 10 0 2707 0
CenreMspu 116 5 0 46 0 11 0 2301 0
SRRy iz e i i @ RO S TREnTR e "“ME i oy
: ﬂ;%ﬂ 4 s 1P ; ;%M: Em; .‘w ; '« lj:%; ,%&ﬁ? : L Bi¥ 0 3»; i § ﬁn%?j? :
. [ R T L
SHyapu 12166 1,0 1642,5 16502 10524 10516
Despyapr 14334 1,0 1642,5 1650,2 12692 12684
Mapr 15828 1,0 1642,5 1650,2 14186 14178
Anpun 17033 1,0 1642,5 1650,2 15390 15382
Maii 14603 1,0 1642,5 1650,2 12961 12953 2489,5
Foum 16763 1,0 1642,5 1650,2 15120 15113 29164
HOnu 16401 1,0 1642,5 1650,2 14759 14751 2836,3
ABryer 17510 1,0 1642.5 1650,2 15867 15860 2925.2
CerreMBpu 16026 1,0 1642.5 1650,2 14383 14375 2477.8
OxTOMBpH 15307 1,0 1642,5 1650,2 13665 13657 -
Hoemspu 11606 1,0 1642,5 1650,2 9963 9955
8202

7824

1 HHyapH 744,0 10524
2 |@enpyapu | 6720 12692 8529 8524
3 |MapTt 7440 14186 10554 10548
4 |Anprn 720,0 15390 11081 11075
5 |Mait 744.0 12961 9989 10619
6 |IOHn 720,0 15120 11279 11995
7 [FOma 744,0 14759 11375 12094
8 |Asryer 7440 15867 12212 12954
9 |Centemspr | 720,0 14383 10689 11297
10{Oxromepu | 744,0 13665 0,0 10167 10161
11|{Hoemepu 720,0 9963 0,0 7173 7168
12| exeMBpH 744,0 8209 0,0 6108 6102
LymidiE i ET6986E 120361

2.2.2.3 EdekruBHa MpueMaliarta cIsHYSRA HEPTH Iuiou] Ha "k eneMelTa ce oOpengesia B 3aBMCHMOCT OT B4 H,
KaTo 34 Mpo3pauHy eneMelTy (Ipo3opun) dopMyiaTa e:

Asotk =  Fshgl . Bal 1- FF ). Awp o[m?]

KEBICTO!

Fshgl - Gaxtop Ha 3aceHdBaHETO OT NOABMKHH 3aCCHUBAMIL ycTpofictea (no 1a6n.12 u 13 ot npunox.3)
B cayuas ca npuern:

Fshg = 0,95 - 3a 3uMHms ce30m (e NpO3pavHy nepaeTa)
Fshg = 0,75 - 3a neTHuA ce30H (GeNH BLTPELIHH HENPO3PayHH WopH)
gat = Fw . gam = 09 . Zgln  xoedpunpenT Ha 061Ua NpomyckaTenHa crocobHoC!

Ha PO3PAuHMTE eneMeHTH. KoraTo Te3H eNeMERTH He ca PasnooneHH NepIcHAMKYIAPHO Ha
CABHYEBHTE JIBYH (T.€. TOUTH BUHATH) TOH ce Koprrupa ¢ gaktopa Fw=0,90. ,[[eI?CTBHTL?En1HMﬂT




KoehUIHEHT Ha CyMapHa HPOIYCKITHBOCT HA CIBHUEBA CHEPIHs IPH NEPIICHANKYIAPHO TEIeHH:
Zeln  ce onpesena no tabmuua 7 o Ilpunoxenne 3. B HamusT cIyyal e npuero;

Zgln = 0,67 - 3a aBoeH cThrIOMaKeT ¢ K-cThKIO
gt = 09 . 067 = 0,603
Fr = 20% - akrop (wacrra) Ha paMKaTa Ha TIpo3opena oT 06uaTa MOBLPXHOCT, [pueTa e cpems;

CTOHHOCT M TOB4, Y€ BCHIKH IPO3OPLH €4 OT SIHH M CHIH BUL,
Awp - mbnma miom Ha MPO30pENA M0 3HAAPCKE MEPKH
C ropHHTe JAHHH CMe OIPEIeTHIIH:

npo3epuu:
Asolk = 095 . 0603 ( 1- 020 ) Awp = 0,458. Aw.p -3a 3UMeH peKuM
Asolk = 0,75 . 0,603 1- 020 ) Awp = 0362. Aw.p - 3a/1eTeH pexum
2.2.2.4 TomIMHHMAT NOTOK B Pe3YATAT HA HITLYBAHETO Ha eleMenTa "'k" KhM HeGocRoma ce onpenes o
dopmynara;
Dre = Re . Ue . Ac . hr . ABer , [W]
KBASTO
hr =4.8.6.( Os + 273 )3 [ W/m? K]-xoeduunent Ha TononpeMrIABANE
4pe3 H3JAbYBAHe OT IOBBPXHOCTTA KbM HeGoCBOIa.
€ - CTeleH Ha "1epHOT: Ha nosbpxrocTare. ITo Tabnmua 3 ot npunoxenue X
Ecrenn = 0,9 - 3a HENPO3pAYHH eNEMEHTH
Enpos, = 0,55 - 3a mpo3pauHu eeMEHTH
6 = 5,67 1078, [W/m* K] - Koncranta Ha Credan - BonmmMan
Oss = 10, [°C] - cpemna apuTMeTHIHA CTOHHOCT Ha TeMnepdTypaTa Ha IIOBBPXHOCT

H TeMTiepaTypara Ha Heboceoga. TIpu jmnca Ha ganaw ce npuema 10°C,
¢ NPHETHTE TIO-TOPE TAHHH € 3THC/ISH! '

3a CTEHH hr = 46338 [Wm2K]
mpozopu hr = 28318 [W/m2K]
AQer = 1T, [°K] - cpeana TeMnepaTypHa pasiiHka MeKIy TEMIIEPATYPATa Ha BLHIIHAAT RE3IYX H

ueboceona. Ilpuema ce 11°K
CnkpateH 3anuc Ha GOpPMYJIaTa Che 3aMeCTEHH CTOHHOCTH:

DOrx
Drx 1,246 ., Ue Ac , [W] - 3a npo3paumm eneMeHTH--(Hpozopuﬂ)

2.22.5 Ounpegensine Gakrop HA 3aceHYBAHE HA IPHEMAIUATA CTLHYEBA eHePrHS NOBBPXHOCT OT BLAIIAMA
npuyuny, Fshob U
@) 3aCeHuYBANE OT IPYrH CIPaiu:

0) sacenypaHe OT Tonorpadus (XLIMOBE H TbpBETa)

2,0389. Ue . A , [W1 - 3a nemposparinm ciefrera (CTeHﬁ)

Tesw nBe moaTouku "a" v "6" ce oTpasaBaT Ha koedumenta Fhor ot dopmynara HO-107TY.
CrolirocTTa Ha TO3H KOe)MUHEHT ce B3eMa ot Tabnuua 9 Ha [Ipuioxenue 3.
0) 3aceHYBaHe OT KO3HPKH M APYTH eNEMEHTH Ha CrpajaTa
Ilo Tasn noaTouKa ce onpeensT KOe(HIIHCHTHTE _
Fov - dakrop na sacewsane ot xosupk (no TaGimua 10 ot IMpunoxenne 3)

Ffin - paxrop Ha sacenusake or CTPAHHYHA ceHHuy (1o TaGmuna 11 ot [Ipunoxenue 3)
dbopMynara 1o KoATO e ompenens PaKTopa Ha 3aCEHIBAHE ¢
Fsn = Fhor . Fov . Frin
BLHITHETE OrpaK IeHNS Ha CrpalaTa ca ONHCAHH B TalNuLATA ¢ reOMETPHIHNTE | XApaKTEPRCTHKH. B Hest Helpo3padHm
H MPO3PAYHKTE CIEMEHTH €2 ONMCAHH 10 NOCOKH, KaTo IIPO3OPLATE ca Pa3desICHH Ha 3 THIIA B 32aBWCHMOCT OT 3aCEHUYBAHETO

1M, 3a crpafata € u3uncsed 06001eH dakTop Ha 3aceHUBaNe Fsi' | koiito BrimouBa 3aceryBaHeTO U OT XOPH30HTA 01
CHCE/UHI CTPAlH M CTPAHMYIHO 3aCCHUBAHE OT PUIENEHH crpajy. B To3n (aKTop He ca BKIFOYEHN ropHuTe cennmy, Te ca
BKIIFOYEHH B ONpelenaHeTo Ha (pakTopa Ha 3aceHUBAHE HA NPO3OPLMTE: Fsn
3acenyBane Ha CTEHH H PO3OPUH OT APYTH CTPAJH, XBJIMOBE H JBPBETA. Fhor
No|enement| < C |« CH |« H |« KH |« 10 |« 03 [« 3 [« 3
CT. ¥ Tp03. | 1 1 0,981 |1 0,962 0972 v 0,982 0,972 | 0,962 0,981
3acenuBane Ha CrPajaTa OT CTPAHHYHH CeHHHUM (CheeAHa crpaaa) Frio
Nef enemenr | <° C |« CH [« H | A |« 10 [« 103 [« 3 |« 3
CT. M TIP03.| o i 1 0 1 1 0 i 1 0 1 ]

12




OG6oGuIeHo 3acenyunane HA CTEHH M NPO3OPIA HA CrpajaTa: Fsi'=Fhor.Fin
No| enemenr | <° C |« CH |« H [« 10U [ 10 [« 103 [« 3 [« 3
CT. B Ipo3.| w 1 0,981 0,962 0,972 0,982 0,972 | | 0,962 0,981

B roprara Tabnuua ce pasrnexia 3aceHUBAHETO Ha NANATA CIPAJA, A B RONHATA HA TIPO3OPLHTE, KATO €
BKIKOYEHO H 33CCHIBAHETO Ba crpajiaTd. Teau cTolHOCTH ce mon3Bat 3a HeNpO3IpaHUTE ¢JIeMEeHTH B Touka 2.2.2.2

AKO HIMA 3aCCHYBAHE B KIICTKHTE BLBEIETE CTONHOCTTA 1
mpo3opLu 3acenusaHe Ha MPO3OPIH OT KOPHA3M (rOPHH CEHHHIIH) Fov
No| ¢ cennnk | <© C < CH |< | %1 < JOH |« K [« K3 |< 3 < (3

1|orkpuref o | 0 1 0 [ 0 1 0 1 0 1 0 1 0 1

20 il Jao 091 [0 0,896 |30 0,882 |3 0,885 [ 0,888 [s0 0,885 s 0,882 [0 0,896
3| Tun2 | 45 0,8 las 0,774 |4 0,748 |as 0,732 [ 0,716 [as 0,732 |45 0,748 |4s 0,774
4 3 Jeo 0,664 Jso 0,616 |eo 0,568 [s0 0,514 [w 0,46 [ec 0,514 60 0,568 [0 0,616

TposopI 06o011eno 3aceHYBAHE HA NPO3OPHH Fsb'=Fsn' Fov
No| ¢ cenmnk C CH H OH 10 103 3 C3
1|oTkpHTH 1 0,981 0,962 0,972 0,982 0,972 0,962 0,981
2| T | 0,01 0.879 |__0,8485| 08602 0872 | 08602| 08485] 0879
3 rtun 2 0,8 0,7593 0,7196 0,7115 10,7031 0,7115 0,7196 0,7593
4 tum 3 0,664 0,6043 0,5464 0,4996 0,4517 0,4996 0,5464 0 6043
s s e
”’) 5551 7 ’f’gﬁ i ig ; 5
8 Ll e O
g e

2.3. Onpegeasine HA rOXHITHATA NOTPeGHA CHEPTHS 32 BEHTHIANHA
Onperens ce 3a BCEKH MECELL, KaTo 3a IEPHO/d Ha OTOIUISEAHE (OPMY.IATA e:

Qves = 171000, { Hyve, ( Oim - O )t , [kW]
: 2 33 OXJIAJIMTRITHHAT MepUO €
Qven = 1/71000. { Huve. { Bic - O )t , (kW1
KBISTO:
Hve. ,[W/K] - Koedrupenta sa NPEHOC HA ABHA TOIUTHHA C BEHTHIAUHMOHEH BB3IYX (BHIK TOUKA 4.3).
Bin = 17,27 ,[°C] - remuepatypa Ha 30HaTa B 3UMeH (OTOMNMTENEH) PEXHM

fic = 26,00 ,[°C] - remnepaTypa Ha 30HaTa B NeTeH (OXJTATHTENEH) PEKHM RS
Oe  ,[°C] - cpenHO Meceuna TEMIIEpATYPa Ha BEHIIHUAT BB3AYX . B
t , [h] - mponBpmKETEIHOCTTA Ha Mecela B wacoRe e e e ’ ‘
Ta6mma C KOJIHICCTBOTO eHeerﬂ HeO6XOHHMa 3{:1 BCHTHJI&IIH}ITa Ha crpaz[a'ra I MGCGHI/I

2 R Fr g{éﬁ %% h ?&« i e
B
] Y ED 5}:&

e . %*
1 |Anyapu 744,0 17 27 0,0
2 |®eppyapn | 672,0 3,4 17,27 0,0
3 {Maprt 7440 7,5 17,27 0,0
4 |Anmpun 720,0 12,5 17,27 0,0
5 [Mait 744,0 16,4 26,00 0,0
6 |HKOun 720,0 21,0 26,00 0,0
7 [HOnu 744,0 23,8 26,00 0,0
8 |Arryer 7440 23,5 26,00 0,0
9 |Cenremmpu | 720,0 194 26,00 0,0
16 {OxtomBpu | 7440 13,0 17,27 0,0
11 |Hoemepn | 720,0 8.4 17,27 0,0
12 | MexemBpu | 7440 3.8 17,27 0,0

2.4, Onpenensine Ha roANINHATA MOTPe6Gna eHeprus 3a GATORO ropemo Bogocuabaasane (bI'B)
Iotpe6Hara eHepris cLBNana ¢ HETHATA H e ONPeLeNd 1o GopMyJsIaTa:
Qw = (p.ow . Vw ( Bw - 0o ) kW]

KbIETO;

1,161 ,[kWh/{m’ K}] - 06emHO H2paseH TOmHHEH KoeuIMEHT HA BOAATA

(p.C)w

Vw ,[m] - ofem Ha oToTUIABAKATA BOJIA 33 M3LHCIHTENHISIT TTepHOI.

B Hapen6a 7 nAma pernaMeHTHpaHH HOPMATHBHH KOJIHYECTBA TOMIA BOAZ 34 | UoBek. B 0-CTapHAT Bapuant oT 2004 r.
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na HapenGaTa Te bsxa pernaMenTHPAHM TaKka:

Vw
Vw

2 ,[m*] - ra HOBEK 33 Mece,

5 ,[m¥’] - Ha YoBeKk 3a OTOMTHTENHAAT IICPHOT;

2.5, Onpenensne Ha rogAIMIHATA H0TPeGHA CHEPIrAA 32 OXIAXKIAHE
2.5.1 Cyx oxnagurelieH ToRap.
HorpeOrara eneprad 3a OXaxaane ce ONPeaend 3a BCEKH Mecel no hopMyaaTa:

Qcnd =

Vw
Ow
Bo

I

il

QC. gn -

9 ,[m?] - na yoBex 3a roguHe GanaHcHpane,

55 ,[°C] - TemnepaTypa Ha ropeliata Boga

10,[°C] -

ncls .

Qcht [kWh

TEMIIEPATYPA Ha CTYHCHATA BOIA

NP YCIIOBHE, 96

QCnd > 0

KBIETO:
Qcen ,[kWh] - TOTHHHITE NeuanbH B 30HATA 38 Mecela
Qcht [kWh] - mpimATe TOmWIHEER 3arybH B 30HATa 33 Mecella
NC.Is , Geapasmepen akTop Ha OMOI30TBOPABAHE Ha TOINTHHHMTE 3ary6u B 30HATa 33 MECELA. Orpenens
B 34BMCHMMOCT OT CTOMHOCTTA HA OTHOIIEHHETO: YH = Qcht
Karo npm: Qcen
YH. > 0 wu YH.  # 1 BaxH dopMynaTa: THng = 1-YH" au
1-vH ™ (@ntl)
YH. = 1 maxu popmynara: NHng = an/ (awtl) 6,3796 /  7,3796 = 0,864
YH. < 0  Baxn dopMynara: MHng = 1
UHCTEHHAT apaMeThp an ce OTIpeles no Gopmymnara; du = an0d + T/ Tul = 6,3796
CTolHOCTTa My € onpeneneHa B To4YKa 2.2,
Onpejensae Ha roguIHaTa NoTpebna eHepmﬂ 3a oxnaxnaase (no Hapeata 7 - 2009) Qcnd
R Pa : EE ; . m T
”ﬂ%ox Vi el the xnff»%%; a v SR Q‘wx i b : o i :& b -»-«E;{ f Gt e t
5 [Mait 21000 16355 15724 0,80 6,38 0,9398 4031 0
6 (FOHK 10606 17545 16829 0,38 6,38 0,9987 10623 6236
7 [}Omu 4708 17829 17110 0,16 6,38 1,0000 14928 12402
8 |ABryCT 3145 5199 18689 17947 0,17 6,38 1,0000 15544 12748
9 [Cenremepn [ 8201 13449 16847 16240 0,49 6,38 0,9948 8688 2861
onpenenste Ha CTOMHOCTHTE Ha Qehe = Qm = Qu + Qe ,[kWh] e nanpaseso 5 Touxa 2.2.1,
a4 Ha QC.gn = Qint + Qsol

KBJAETO!

I"'ogmmaaTa HOTpeGHa eHepmﬂ 3a oxna}fc,n;aHe {cyx TOBap)

N é?ﬁg@g o :
ﬁxi LY [ [k
5 [Maii { 0 , 0,0
6 [IOmm 5461 3118 150,0 75,0
17 |Kunn 14928 12402 08,2 68,2
8 |ABrycr 15544 12748 77,5 77,5
9 |Cerrremapu 5792 1907 198,0 132,0
Obnigamom 141726 | 30106 = - BRI
2.5.2 JlaTenTeH (BAAKHOCTEH)} TORAP,
Onpegens c¢ no dopmynara:
Qcw = Qaw + Qpw + Qew ,LkWh]
Qcw ,[kWh] - TonmHa Ha BIarara, KOATO ¢ OTHEMA OT 30HATA.
Qaw ,[kWh] - ronamua na Brarata ot HHQHNTPUPAHKST BbHITEH BB3/IYX.
Qpw ,[kWh] - TonHHa Ha BiaraTa OTAENEHA OT Xoparta,
Qew [kWh] - Tonnuua Ha Brarata ot APYTH H3TOYHHITH OT/ICISIIIM 4 B 30HATA.

. [kWh] e HAMpABEHO B TouKa 2:2.2.
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2.5.2.1 Onpenensne Ha TOINHEATA 0T HHOHWITPUPAHHAT BhHNIEH FL3AVX.
TommuHaTa Ha B1araTa OT MHGHITPHPAHMAT BHHIIEH BE3AYX C¢ ONPeIea Mo topmyaTa;

Qaw = n.V ( X + Xi ) pd . 2501 . tc

3600
n .[1/h] - kpatHOCT HA mMpKynanma (onpesenecHa ¢ B Touka 4.3)
V  ,[m?] - neteH oxnaxaaem obem (3oma 1)

Xe ,[kg/kg] - B1arochaBpkaHie Ha BEHIIHHAT BB3YX, ONPENENEHO [0 MECELUH B 3aBICHMOCT OT
CPeIHOMECETHATA TEMIIEPATYPa K OTHOCHTENHA BIAXKHOCT 110 opMyJIaTa;

Xi [kg/kg] - Brarochispxanye Ha BETPELIHUAT BB3/yX, ONIPSIEIEHO IPH BIAKHOCT 50%
BrarochabpxanmiTa ce onpenensT mo hopMynara:

Xe = 0,62198. Pw A B - pw ) L[ke/ke]

pw = L) S pws / 100 ,Pa - mapuMaIHo HaJIraHe Ha BOJHUTE LApH,

(P ,% - OTHOCUTENIHA BIaXKHOCT HA BLAIIHHAT BB3ayX 34 MeCela.

Pws .Pa - HariraHe Ha HACWINaHe Ha BOAHHTE AP AP BHHIIHA MECETHa TeMIIEPATYpa
B ,Pa- GapoMeTpHIHO HanfTaHe Ha Bh3Tyxa {(za Bnaroeprpan)
HajisraseTo Ha HACHINAHE KA BOHMTE APH Ce ONPe/Iend Mo (opMyIaTa;

P = (77:3450+0,0057.7-7235/7) / T 82 ,Pa-xbaero T=0e+273,15 (abc.Temmeparypa)
w.s

3abenexka: B Hapenba 7 dopmMysara e rpenso mnucana, Tam 7235 e majeHo cbe 3anetas taka 7,235
pda ,[kg/m®] - IABTHOCTTA Ha BHTPELIHUAT BB3/yX ONpeIETCHR TI0 topmynara:
pda = B/ 2869.T [kg/m*]-xnnero T=0e+273,15 (abc.Temneparypa), a B - natsraneTo.

tc ,[h] - 6poii yacoBe B Mecena B KONTO ce OI3BA KTUMATUYHATA HHCTATALIAS

TafIuvHo NPeacTaBaHe Ha OCHOBHHUTE ):[aHHH HeoOX0IMMH 33 onpe/ie/sHe Ha

it 5 . ! E Ei =i Es e %% #iggu g ’gt} o % ; E; :
bl S g = Ernitien e T “z‘s il el g - il ks matiiling o
s o L e Do nniae ki s i e Sienilins
N Meeen fDGT D m e dlE

i :§'~ an 6”‘.“;9%%%

ket
5 |Maii 16,4 72,0 1360 1339 1676 97040 1,13
6 |[IOHK 21,0 69,0 2479 1711 1676 57040 1,13
7 |FOmn 23,8 62,0 2940 1823 1676 97040 1,13
8 |ABrycr 23,5 59,5 2887 1718 1676 97040 1,13
9 |Cenremepu 19,4 66,5 2246 1494 1676 97040 1,13

Tabauuno NPCACTaBAHC HA ONMPeOCeNITHETO HA TOIJIMHATA OT HH(I)I’U'IT[J&HHH

afggzy i %i:g{gx - B fé’ég»i‘ ;.; - Eﬁsﬂxg%«§ %Zg;% ’ i §i‘ a§§§ “ « ,?g;*% I %k ;§
: e s x‘

e el .
5|Mait - 744.,0 0% 0,0 0,5 2197 0,0

& |HOxu 720,0 25% 180,0 0,5 2197 36,1

7 {I0m 7440 35% 260,4 0,5 2197 219,1

8 |ABryer 744.,0 30% 223,2 0,5 2197 53,6

9 |Cenremepu 720,0 15% 108,0 0,5 2197 112,5

[IpreTara 4acT OT BpeMeTo B KoeTo paboTAT KIHMATHIIATE 3aBHCH OT 3aNaca Ha MOIIHOCT, KOHTO T¢ UMaT H OT TOB4, U¢
TIpE3 HOWITA TE HE C6 NMOJI3BAT (T.€. T4 CIeARA Ja ¢ No-Mamka oT 50%)

2.5.2.2 Onpefenaue Ha TOINMHATA HA BJIATATA OTASIEHA OT XODATA.

B Hapenba 7 e nanena cnepnata GopMyITa 3a ONPEATAHETO
Qp.w = Opw . ip JkWh] e .

KBISTO: Opw ,[kW] - & cpeana uacoBa cTONHOCT Ha AATEHTHHAT TONIMHEH TIOTOK o"'T"xopa 3a '
EpUO/ia HA IPECTOR UM, KATO TOH ce ONpejeIs B 3aBUCHMOCT-OT Opos 1 Ha xopaTa
H OT/CJICHHAT OT EJIHH HOBEK TOINIHHEH TIOTOK B 3aBHCHMOCT OT (JM3HIECKATa My

aKTHBHOCT,
B touxa 2.2.2.1 e onpejieieHa NLAHATA METAOOIHUHA TOINIHEA KOSTO OTIENIT XOpPaTa B 30HaTa U T4 ©

BKIIOUEHA B ONIPEEAHETO HA CyMaTa OT TOTNMHHKMTE NOTOIM B 30HaTa. =Pintk B Hest BIM3a M BAATATA OTIC/ICHE OT XC
TToBTOPHOTO M BKIIIOYBAHE B M3THCIIEHHSATA e JOBEAE 0 MPELIEH KpaeH peayirTar. 110 Tasn MPHYHHA HE A H3UUCIABAM,
2.5.2.2 Qupefensne Ha TOMIHHATA Ha BIAIATA QT/EIEHA OT APYIH H3TOUHHIIH B 30HATA.
B sapenda 7 e nageHa ciaeaHata GopMyIia 3a OTIPEACASHETO H:

Qew = Oew . tp
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KBIETO! Oew ,[kW] - & cpenna uacosa cTONHOCT HA TOIUIMHEH MOTOK OT BIIATA OT APYTH U3TOUHHLIH
33 MEPHOAR Ha OTACIAHETO MM,
tp  ,[h] - cymaTa or yacoseTe 3a Mecena B KOMTO TE3H M3TOUHHUIY OTAEIAT TOILTANA.

ako tp > tc  ce nprema tp = tc
3a pasraexIaHara crpaja HAMa APYrd M3TOYHMIM HA BIAra WIH TOITHHA, KOWTO /A HE Ca ONMCAHN B TOUKA 2.2

Tabna4ynoe DpeAcTaBIHe HA TOAHIIHATA NOTPedHA eHePrHA 34 OXIKIAHE

- e s 3 i B
ésx%@ *%,sw %:Es Hope-
& [ecen: | sl i

5 |Maif 0 0

6 [10HH 5497 3154

7 [IOnu 15148 12621

8 [ABrycr 15598 12802

9 CenTeMBpH 5680 1795

Ofigsiton, 419280 FIs0sT

B Ta0IMIIATA Ca CYMHPAHH CYXUAT H JIATEHTEH (BIaXHOCTEH) TOTUTHHEH TORAD (CHEPIHA).

2.6, Onpenessive HA TOANNINATA CIIECTEHA €HEPTHSA OT PEKyTEPATOPH. Q-
B Hapen6a 7 ot 2009 mama nprnosxkena Gopuyaa 3a onpeaeIsHeTo Ha Ta3H €HEPrHs, B No-CTapuUsT BAPHAHT Ha
cbinaTa Hapenba (ot 2004 r.) B [Tpunoxenne 3 popMysIaTa 32 OTpe/IeTHETO €

Qr = X nuuer. N . V . (pea.( O - e ) tm ,[Wh]
Onpejtens ce 3a BCAKA MHCTANALNA M BCOKH MECELI, KaTO:
Nuwer ,[1/h] - kpaTHOCT Ha HMPKYIAMS HA HHCTATALWMSATA C PEKYIIEPATOP
V  [m?] - neten ofeM Ha s0naTa ofciIy®BaHa 0T UHCTAIALEATA

T"opHuTE 2 yneHa MOTAT [ia ¢e 3aMecTAT ¢ nebuTa Ha HHCTANAIHATA, IOHESKE B CIfyyas ToH € U3BeCTeH.
Onpenenen e B Touka 4,3 33 WHCTANALHS; OB-1 exm0veawa CB-1 n IB-1

Hebmrame: Qe = 0 ,[m*h] karo Tyk e BrITFOUCH ¥ JeONTA IPHIMHER OT PAXTHKATA HA HAJATAH(
B CMYKATC/THATA M H3XBbPIAIIA POIICTKA IIPH N13)|, Ha Hangrane S0Pa.

v = 48% - ehexTHBHOCT Ha pekynepaTopa. B cnyuas e ot THIT BB3AYX/BB3AYX.
(p.c)a = 0,34 ,[Wh/(m® K)] - cnenudmaen o6eMeH TOIUIMHEH KANAIHMTET Ha Bb3lyXa,
B [°C)- - TeMIIEPATYpa Ha BLHIIHUAT Bb3/IyX IIpe3 MeceLa

Be [°C]- TEeMIICPaTypa Ha BBTPELIHHAT BL3TyX NIPEe3 Mecela

tm ,[h] - cymapro Bpeme B Mecena pes KoeTo ce monzsa HHCTaJIaumITa < p‘exynepaTop
B cmyuas ro e cpenso 3 uaca/zeH W ce A3THCINBA B 3aBHCHMOCT OT r MPOLBDKHTENHOCTTA HA MECEL

Taﬁmma Ha KOJ'.[H‘-IECTBOTO TOHJII/IHa CHeCTeHO OT peKyr[epaTopa 1o MGCGI.II/I

L e o
e ; /] o
i HHyapH 31 93 1,80 0,0 48% 0,0
2 |Denpyapn 28 84 3,43 0,0 48% 0,0
3 [Mapt 31 93 7,51 0,0 48% 0,0
4 |Anpun 6 18 12,49 0,0 48% 0,0
5 {Mait 0 0 16,40 0,0 48% 0,0
6 |FOnu 15 45 21,00 0,0 48% 0,0
7 10 31 93 23,80 0,0 48% 0,0
8 |ABryct 31 93 26,0 23,50 0,0 48% 3,0
9 |Cenremapu 10 30 26,0 19,40 0,0 48% 0,0
10{OxroMBpH 3 9 17,3 13,57 0,0 48% 0,0
11{Hoemapu 30 90 17,3 8,41 0,0 48% 0.0
12| /Texemepu 31 93 17,3 3,79 0,0 48% 0,0
Haruwre ca onpesesenn 3a 2a pexiMa OTOINEHHE H OXIANIRHE, KATO ¢4 CLOBPA3eHH ¢ IPOABIAKHTENHOCT]
uM. Ilonyuasa ce CecTABaHe Ha eHEPTHs B OTOILNTATENESH PEXCHM OT; 0,0 [kWh], a 32 OXJIaINTETHAAT C& MOUTYua
obpateH edekT oT; 0,0 [kWh)]. IToHexe B mo-ronAmaTa 4acT 0T BPeMeTO PEKYNEPATOPA HE OXJIKAA, 4 OTOMNA
TOCTLIBAILMAT CBEX Bh3/TyX. ToBa MOXeE J(a ¢¢ KOMIIEHCHPA ¢ peKyneparop ¢ Gali-nac, Ho B CIydas He ¢ 3aI0keH TaKbB.
PeanHo crecTeHaTa rOAMIIHA SHEPIHS € 0.0 fkWh].
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3. Onpegensne na OPYTHATA H MBPBHYIHATA EHEPIHd 3a CIPajaTa.
bpyTHaTa €BepPrus NpeACTaBIABA NCHCTRUTENHO HEOGXOLMMATA CHEPIIS 33 TIOATBPIKAHE HA MAKDOKIIHMATA B
crpajara, KaTo KbM Hes ce 106aBAT U 3aryOute 3a Npeobpasysaxe, IPeHOC H PA3NpPeSeNeHRe, KOHTO CE PEaTH3HPaT B TEX

HIIECKATE CHCTEMH Ha CTpaaTa H 6HCPIHATa HeOOX0AMMA 32 TPAHCTIOPTHPaHE Ha TOILIO/CTYA0 HOCHTEUTE, [10-MPOCTo
KasaHo, OpyTHATA €HEpTHA € Ta3H KOATO ¢ HeofXOAUMO A Ce JOCTARH A0 CTPajaTa.

IlepeuunaTa eHeprus e eKBRBANEHTHA Ha GPyTHATA, KATO B HEsl & OTYMTA 3aryGHTe 38 IPOM3BOACTROTO, Mpe-
HOC 1 paslpeae/icHue 10 crpafara. T.o. ToBa e eHeprudra, koaro He ¢ funa 00eKT Ha IPOLieC Ha NPEBpBIAHEe W/ Ha 1|
oGpazyBaHe B APYT B

3.1. Onpenennne na BpyTHara eneprun
3.1.1 BpyTHa noTpefra eHeprus 3a oToNJIeHHe
Onpenensa ce 3a BCAKA 30HA U Mecell 110 GopMyIiaTa;

QH,m = QH,nd.m + EH,sys.m .[kWh]
T . M . M . M
Krrero:

QH,nd.m ,[kWh] e noTpe6uaTa eHeprus 3a OTOILIABAHE HA 30HaTa 3a Mecela. OnpeaeneHa B Touka 2.2,

EH,sys.m ,[kWh] e momsrERTENHO HEOGXOMUMATA eHEprEst 3a PAGOTATa HA OTOIITHTEAHATA HHCTANALIAA.
ITpuMepHO: eeKTPOSHEPTHA 3a IMPKYNAMONAN MOMIM WIH BEHTAIATOPY. B DasTieK TaHRAT
Ciryuali Hsima Takapa eHeprys.

Tsys = Ne . nd . Na . Tg  ToBanpon3seaeHne NpencTaBsaea cEeKTHBHOCTT:

Ha IBUIATA CHCTEMA 38 OTOINICHHE,

MNe - e()eKTMBHOCT Ha OTNABAHE HA TOIIHHA OT OTOILTHTEHHTE TEIA KbM OTOMIAEMHUAT 06eM.
DopmyuTe 32 OTIpeAeIAHe Ha TO3H Koeuupent ca aaaenu B BJIC EN 15316-2,1, - 2,3;

Nd - e)eKTHBHOCT Ha NIPEHOCA H Pa3MIPElENeHHETO Ha TOMTHMEA OT H3TOYHHKA [0 30HaTa. ToBa ca
3aryOute Ha TphOHA pasmpeneHTenta Mpexa. KoraTo Ta e pasnonoxkeHa H3LAI0 B OTONSEMA
30HA M(KCE JIa Ce [IPHEME, € HIMa TaKHBa, T... 1, MakcHMamTHaTa CTORHOCT Ha 3aryfu-
TS MOMKE Jig ZOCTHTHE 10 15% un koedHIHeHT Ha ek THRHOCT 0,85 .

Ta - e()CKTMBHOCT Ha CUCTEMATA 33 ABTOMATHUHO YIIPAB/IEHHE HA TOMmIoNpeaasasero, Topa ca 3a-
ryOHTe KOHTO peaH3npa HHCTANANHMATA OT HETOUHO yIpasieHue. [TpuMepHO NperpABaHe Ha
IOMELICHHATA BCIIC/ICTRHE JIOINA PErYIIALIRS Ha TEMIEPATYPaTa H Ap. B3MOKHHTE CTOHHOCTH
ca: IIpn mofpo (aBTOMAaTHYIHO) yrpasncHHe: 1 IpH oMo yopasnedne 0,95
[PH PBYHO ynpaBnenue (0,92

Ne - e(peKTHBHOCT Ha TEREPATOpa Ha TOILTHHR. 32 KIMMATHIIH ce npreMa COP, a 3a KOTIH KIT,

3a H3UKMCNEHINTA TI0-JI0NTY IPHEMAM, Ye:
45% ot ofema IIe ce OTOIMNARA ¢ KIAMATHLH ; TMsys = COP : Ensysm = 0
16% en ypemu Msys = 0,99 ;Edsysm= 01%. Qum
39% nmwpBa MNsys = 0,72 ; EHsysm = 0,1% . QHm
Tabmuuno onpenensne va 6pyraara CHEPTHA 33 OTONJIEHHC
Eilee S e i ggg S B Hani | i h O )
0 ?5 e 5’ Ll ?mg i O |
Bl el g e L : i
1 |Sayapu 11500 2,0 2587 1860 6234 |- 10681
2 |Perpyapu 7000 2,4 1312 1132 3794 |, 6239
3 |Mapr 2073 2,8 333 335 1124 - 1792
4 |Anpun 10 3,1 1 2 5 -8 1.
10 {OxTOMBpH 1 3,1 0 0 0 .. L
11 |Hoemspn 2224 2.8 357 360 1206 | 1923
12 | HexemepH 9831 24 1843 1550 5329 8763
OBl sa ol | BI8G 17697 1204y 8

Tabnu4ano onpeﬂeﬂﬂﬁe Ha OpyTHA pe(bepeHTHa CHEPTHS 32 OTOIICHHAE

s B T e B e EEEEE R M e ESa %
: § éém ; éé .)i?w . }a ‘ . [He | ,’ii’?' 3 g',\
1 HHyapH 24205 2,0 5446 3916 13120 22482
2 |Despyapu | 17266 2.4 3237 2793 9359 15390
3 [Mapr 10093 2,8 1622 1633 5471 8725
4 [Anpun 1151 3,1 167 186 624 977

17




10 |OxTOMBpH 491 3,1 71 79 266 417
11 |Hoemppu 9265 2,8 1489 1499 5022 8010
12 | ekemspu | 20900 24 3919 3381 11329 18629

O0CTaBA OT KIHMATHIM, a T¢ HMaT koedrumeHT Ha npeoGpasysane (COP) mo-romsm ot 1.

3.1.2 BpyTtna notpe6ua eneprus 3a oxaamnane
Onpenens ce 38 BeAKa 30Ha H Mecell o dopMynara:

Qcm = QCndm + QCwm + Ecsysm | [kWh]
Ne . nde . Na . Me
Kpaero:  QCndm ,[kWh} e noTpeOnaTa enepra 3a oxnaxiane Ha 30HaTa 3a Mecena. Cyx ToBap.
Qc,wm ,[kWh] e moTpeGuaTa eneprus Ha Biarata BHeceHa B ofeMa. JlaTeHTeH TOBap.

Ompepesieny ca B TOUKa 2.5 MMa T | KaTo CyMa.
Octanasnure enemMenTn Ha GopMyNaTa ca aHANOTHYHH Ha T3H B Touka 3.2.1
KnumaTusaupsTa (0X7aXIaHETO) e ¢e NPaBH CbC CTARAAPTHH KIIMMATHIH CIUTHT CHCTEMA ¢ KOS(HIHEHT Ha

Ha ¢(heKTHBHOCT B pexum oxaaxaase ERR = Msys = 3,00 3aTesu cucteMu Hama LC,sys.m = 0%

Tabnuuno onpenensiHe Ha GPyTHATA eHeprus 3@ OXTKIAHe

T S ) e e e o o R e B s,
L . ﬁ?g}; ﬁwﬁ § e f
P Bl Copals Rl e e
5 [Maii 0 0 0 3,00 0

6 |IOuu 5461 36 5497 3,00 1832

7 [FOm 14928 219 15148

8 |Asrycr 15544 54 15598

9 |Cenremspu 5792 -112 5680

B TR e
& & : g;-‘i ‘E»g«.;m G ; e
0 L0 fit e

e

5 [Mait

6 [KOHun

7 [HOmun 12402
8 |ABrycr 12748
9 |Cenremepu

3.1.3 BpyTHa noTpeSna eHeprus 3a BeHTHIALUA
ToTpe6GuaTa eHeprid 3a BEHTHNAIMOHHUTE UHCTANALNH € H3uKciena B Touka 2.3, Tx e 0 ,[kWh]
KM Hes cienra camo na ce 106aBu eHepruaTa KOHCYMUpaHa OT BEHTHIIATOPHTE. Ev,sysm
B cimyuali, u¢ BeNTHIALMORHAT MHCTANALAA € OT TII ¢ TIPEIBAPHTEIED 3arpABaHe Wid OXJIaXAaHe Ha Bh3/yXa
HJIH C€ IPARK OBNAKHABAHE (M3CYIIABAHE) HA BB3OYXA I TOBA HE € BKIFOUCH) B MIUHCIEHUATA [10 OMpeIe/IsiHETO 1, TOoTaBa
6pyrHarta oTpeGHA EHEprus ce Onpeaens no GopMy.IHTe:
3.1.3.1 3a 3¥MeH OTOIUIMTENEH IEpUO.L

je
qve,m. Z Z e,j‘he,_;' ﬁ_ psup_m‘hsup,m)

1 by J=Jb
= s l—)+ E,
QV,m [BGOOJ (ﬂd -779 -ﬂg) ( 77; ) ¥,y m

3.1.3.2 3a JeTeH oxXNaUTENEH [TEPHOI:

Je ’
qve_m. Z Z (pe,_,r' 'h’e,_/ - psup, n 'ksup. Hy ) ,[kWh}

1 by J=Jb

O = + £,
Ve 3600 (77“: 7., .77&, ) L, 5us o

[oHexe B pasriexJanunsaT C.Hy"laﬁ CHEPruATa HeO6XDﬂHMa 38 BeHTHAALHOHHUTE MHCTANAITHHE ca OIpeaeIcHH

H3UATO, HAIMA Hy»K]d OT U34MCIIABAHE 1O TOPHHTE opMynH. Ilo-10ITy ¢ Onpeneneda camMo AOIBIHATETHATA eHEPTHA He-

kW]

obxomuMa 3a paboraTta Ha BEHTHIAIHOHHUTE HHCTANALIMH: Evsysm  [Tanamre 3a neGuture u pexuMuTe Ha paborta
Ha BCHTHTAIMONHUTE HHCTANANHH ¢a Olpe/ienet & Touka 4,3, Enepruara & onpeaeneHa karo (yHKIMA Ha Ae6UTA 3a
TOAKuHa, Hanopa Ha wAcTananuata U K11 -to,
Nen. = Q.H W
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3600.m

Knaero: n = 50% , KI1JI na cuctemata MOTOp, BEHTHIATOp, Tpenarka (OT 45 1o 60%).
p = 1,13 ,[kg/m®] - mpTHOCT Ha BB3AyXa
Q——[m*/h]—aecburt Ha mcTaTAIITA 32 TOIMHA:
H  ,[Pa] - uHcT Hariop Ha CHOPEIKEHNETO
Tabnmuno onpenensae Ha CHEprHsTa HeOOXOIMMA 32 BEHTHIIATOPHTE - Evsysm
BeHTHNaNMOHHA HHCTATALWS qve Q H Nen.
{B1:K TOUKa 4.3) [m3/h] [m’/rom.] [Pa] [kWhj
0,0 0 80 0,0
Obmo: 0,0
BpyTHa moTpefHa ¢HepTHA 3@ BeHTHIAITHOHHHTE MHCTANAIHH € paBHa Ha peeperTHATA: 0 ,[kWh]

3.1.4 bpyTHa norpedna eHeprus 3a GHTOBO ropewo BoaocAabaaBane FI'B
Onpezens ce 3a BCAKA 30HA H MECEIl 10 (hopMynaTa:

Qwm = QW,ndm + Ewsysm ,[kWh]
nd . MNa . Mg

Kbpeto:  Qw,ndm J[kWh] e norpe6rara enepri 3a BI'B Ha 30HaTa 3a Mecena. Omnpeaenena s Touxa 2.4,

Ewgsysm  [kWh] e gombmmrenso neobxonmmata eHeprud 3a paGorara va BI'B HECTAAIMATA.
lIpumepHo: eneKTpOeHEPryA 3a IHPKYJIALMORHA TIOMITK. B cIryuas HiMa Takapa.

Nsys = nd . Na . Ne  Tosa npou3BeCHUE NPEACTABNABA ¢)eKTHBHOCTTA HA LINIATA
CHCTEMA 32 3aTPABAHE Ha BOAATA.  Tlsys = 1. 097 . 09 = 09312
ma = 1 - ederTHBHOCT Ha 06eMHOTO ChXpaHeHHE (AKyMyIHpAHETO), NpeHoca U pasnpeaene-

HHMETO Ha BOAATA OT Dolinepa 10 KOHCYMATOPHTE,

MNa = 0,97 - eGexTUBHOCT Ha ABTOMATHYROTO YNpaBICHUE (1/0,95/0,92-aBToM./n0M0/PBUHO)
MNe = 0,96 - edexTrBHOCT Ha reHepatopa Ha ToMHKA (3a EJI-Harpearens ¢ 0,995).
' IIpw citHYeBa HHCTANAINA TO3M KOCPUITHEHT MOXKE /ia HAABHIIH |,
Tomnara Boaa 3a o6ekTa ce AOCTABA W3LMIO OT SNEKTPHUUICCKH GOlepy 1 CTORHOCTHTE HA Ewsysmn MNsys He
Ce IPOMEHAT NPe3 paxTiiHuTe Mecenw. T.e. BpyTHata eHeprus Moxe 1a ce OTIpeeNy TOUHO Upes n0Tpe6HaTa TOMIIHA
Qw = 35049 + 0= 37638 ,[kWh] :

0,9312 ,. . i
Pedepenthara GpyTHa eHeprus 3a BB e pasna Ha W3THCIMTE IHATA, s ; ' :
3.1.5 OGoGwmasane na gaHunte 3a BpyTHa norpebna €HEPIrHs 3a crpagara.
BpyTHata notpe6Ha eHeprus 3a crpafaTa MoXe [a ce I0CTaRs ¢ paznanu euepronecmenn .
IMo-gouy Te ca cucTeMaTH3Mpany M ONHCAHH 110 Mecem. B KOHKPETHHST cnyqan Mz enempoeﬂepmﬂ "
JLPEa 3a orpes,

TaGJmJJ;a c KOJII/I‘IGCTBOTO OpyTHa CHEPIHis 1O Meceln

' ; ﬂ?«é%ul o . Qe aGHEE :Z o ::? ji’ : R S e e i

Nal i BT il Em“,‘f L e i
1 [ Anyapn 4448 6234 0 3197 2154 16032

2 {Despyapu 2445 3794 0 2887 2154 11280

3 |Maprt 669 1124 0 3197 2154 7143

4 |Anpun 3 5 0 3094 2154 | 5255
5 [Mait 0 0 0 0 3197 2154 | 5350 ?
6 [I0nn 0 0 1832 0 3094 2154 7080

7 |HOnu 0 0 5049 0 3197 2154 10399

8 [Amryct 0 0 5199 0 3197 2154 10549

8 |Cenremapu {1 0 1893 0 3094 2154 7140

10|OxToMBpH 0 0 0 3197 2154 3351

11{Hoemapu 717 1206 0 3094 21354 7170

Hexemapu 0




2 | Dempyapu 6031 9359 ] 0 | 2887 2154 20431
3 |Mapr 3255 5471 0 3197 2154 14076
4 | Anpun 353 624 0 3094 2154 6224
Siviait 0 ¢ 0 0 3197 2154 5350
6 |HOuu 0 0 1051 0 3094 2154 6298
7 [HOnu 0 0 4207 0 3197 2154 9557
8 |ABryer 0 0 4267 { 3197 2154 9618
9 |Cenremepn 0 0 598 0 3094 2154 5845
10| OKTOMBpH 151 266 0 3197 2154 5767
11|HoemBpH 2988 5022 0 3094 2154 13257
12| JexemBpu 7300 11329 0 3197 2154 23979

3.2. Onpenensne Ha IILpBHYHATA eHEPrHS.
OnpenenaHETO HA THPBHYHATA CHEPLHA CE IPABH 1O (OPMYJIATA:

Q = ZQi . epi J[kWh]
KBACTO:!
Qi ,[kWh] - e komuuecTROTO GpyTHA noTpedHa eHeprid Ha "i-Tia" eHeproHoCHTEL
€p.i - xoedulMenT OTYKTAL 3aryOHTe 33 TOGHB/TIPOUBOLCTRO U NPEeHoC HA "i-TaTa” ChCTAB/IABAINA Ha
OpyTHara notpebna eneprus. o Tabumna 1 or Mpunoxerue 3.
| EnextpoeHeprus 89170 ,[kWh] cse epi = 3,00 Qpt = 267511 ,[kWh]
2 Jlbpea 3a Orpes 17692 ,[kWh] che epi = 1,05 Qp2 = 18577 ,[kWh]
08010 KOMMECTBO NEPBIYHA eHEPIUd KOSTO KOHCYMHPA crpagaTa 3a 1 roausa e Qp. = 286088 ,[kWh]

O6IOTe KONMYECTBO IEPBUYHA SHEPIHA 3a pedepenTHa crpanara 3a | roguna e: Qp.

4, M3uncasBaHe HA NOKAa3aTeau H806X0)1HMI/] 38 H3YHCJACHUATA 110 TOIKA 2
4.1, M3uncinsasaHe Ha KOG(bHHHeHTa Ha IPEHOC Ha TOIUTHHA IIpe3 orpaXKialllHTe 30HATa €IEMEHTH

356580 ,[kWh]

0 METOAHKATA 34 OlpeaciAHe Ha 0D0BIMEeHUAT KoehHLHEHT Ha TOMIONPEMEHABAHE,
Hiradio = TUkAx= 1182,5 [W/K]- o getaitm
Hteadip = TUxAxk= 11975 [W/K]- pedepenTHaTa cToMnoCT

O60o6mennsaT koeHIFICHT Ha TOMIONPEMHHABANG HA OrPAKIALIATA & 11825 = 0,528 ,[W/m?K]
2240,0 .

PedepeHTHHAT KOSDULHEHT Ha TOMUIONPEMHUHABAHE HA OTPANCIALIATA €: 11975 = 0,535 ,[W/mz.K]
. 22400,

4.2, M3uncisBaHe Ha KOS(HIIMEHTA HA NPEHOC HA TOLLUIMHA mnpe3 orpa}lcnamme 30HaTa eneMeHTH
110 IBJTHATA MeToANKA Ha [Tpunmrenue 3 ) ‘
DOopMYTATa [0 KOATO Ce ONpeNeis Koe(HUHEHTa 34 IPEHOEC Ha TOINIWHA &

He = Hp + Hg + Hu + Ha ,[WK]
W34ncissa ce 3a peano 3anomeHnTe B 06KTA OTPaX/IaLiu eTEMEHTH 1 ¢ pedepeHTHN CTOHHOCTH:
Ho = 12914 + 129,65 + 0 + ¢ = 1421,0 [W/K] - no peraiinu

Hep = 23553+ 170 + 0 + 0 2525,3 ,[W/K] - pedepenTHn

KBIBTO: Hp = 1291,4 ,[W/K] xoed.Ha npeHoc Ha Tommmna TPe3 OTPAXAANIH SIEMEHTH IPaHIIEIIH C Bb3IYX
Hpp = 23553 [W/K] cbumo, Ho ¢ pedepentr cTolBoCTH Ha U
He = 129,7 ,[W/K] koed.Ha npenoc Ha TOIIHHA TPE3 OrPAXKARILM ETEMERTH MPARMTEIIHN C 3eMsT
Hgp = 170,0 ,[W/K] cpio, Ho ¢ pedepentn croiiHocT Ha U
Hu = 0 ,[W/K] xoeth.Ha mperHoc Ha TOTIHHA [pe3 eJIEMEHTH TPAHMIEILH ¢ HEOTOMUILEMH 0BeM
Hup = 0 ,[W/K] cbino, Ho ¢ pethepentn cToitHocTr Ha U
Ha = 0 ,[W/K] xoed.Ha npeHoc Ha TOMIMHA NPe3 eTeMEHTH IPARHYELIM ¢ MPHIICICHH Crpajii
Hap = 0 ,[W/K] ¢bmo, o ¢ pedepentu croitHocTn na U (Takusa Hama u 3a Up e npuet 0,5).
Koehnnpenra Ha npeHoC HA TOIUIHHE [Ipe3 OTPAKIALIA €lEMEHTH IPAHAYENH ¢ BB3AYX CE ONPe/Ien Mo hopMyIaTa:
Ho = XTULAI + (kYK + Ty = 1088,8 + 202,5 + 0= 12914 [W/K]
Hpop = 10635+ 1291,8 + 0= 23553 ,[W/K]
KoehuunenTa 3a mpeHoc Ha TOIIMHA Npe3 OrPANKIAIM eNeMEHTH TPAHHYSLLH C 3eMI e OTINEIIEns o hopMyIaTa:
He = @A) + (P¥g) ,[W/K]
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3a onpenensHe Ha pedepeHTHATA CTOMHOCT € 3aMaTaHo: Yg = 060 ,[WmK]mounllan2
KoeduumenTa Ha NMpeHOC HA TOMIMAA (PE3 eNEMEHTH TPAHYENIH ¢ HEOTOIIACMHA 00eMH.

Pa3me>m1aHaTa Crpana miMa TaKuBa cICMeHTH, lipue'm €a CTOMHOCTH.
Hu = 0 ,[W/K] Hup = 0 [W/K]

Koeuipienta Ha [PEHOC HA TONIMHA NPe3 SNEMEHTH MPAHMYENIH ¢ OPHICIIEHH CrPajy ce ompenens no hopMyaaTa;

Ha = b . Ha = 0,1097. 0= 0 ,[W/K] - o meraiin C
Hap = 0 ,[W/K] pedepenrna U = 0,5
KBIETO: b = Bi - 0a = 17274 - 16 = 0,1097 ,GespaMepeH TeMmepatyper HakTop
0 - 0O 17,274 - 5,67
Hia = Axax . Usa = 0. 0,5= 0 ,[W/K]
8 = 17274 [°C]- BBTPEITHA TCMIICPATYPa HA 30HATA {TIPHETA € CPEHATA 3UMHA 38 CTPaIaTa)
0 = 5,67 ,[°C] - cpenna BEHITHA TeMIepaTypa 3a MeCeld TeMIepaTypa (CpeliHa 3UMHa)
8. = 16 ,[°C] - TemnepaTypa Ha OpuwieneHarta crpaia. Jannn 3a ves Hamal
Axane = 0 ,[m?] - om Ba OrpaKIEHHETO IPAHUICHIO ChC ChCETHATA CTPAA
Ukax = Ucs = 0,5 ,[Wm2K]

4.3. Onpenensine Ha KoeGHUHEHTA HA NPEHOC HA ABHA TOIITHHA ¢ BCHTUIALMOHEH BB3AYX.
Onpegens ce 3a Beexn Mecen 1o dopMysiara, CMUCHIA I3 Ce ONPeNeNid BCCKH Mecell ¢ B POMAHATA Ha
GexpasMepHiAT koeUIMEHT bvek,  Toll He ce TpoMeHs, & e pabeH Ha 1 axo Ok,sup=0e (kaxro e B caydas).

Hve = (pcla . Zbvek . (qQvek [W/K]

KBAETO: (p.c)a = 0,34 ,[Whi(m’ K)] - coeunirdrucy ob6eMer TOILIMHEH KATAUATET HA BB3IyXa.
3UMEH PEXHM
bvek = 0 - Oksup - Gespasmepen TeMIepaTypeH dakrop, Hali-4ecTo Tok ¢ 1, HO Moxe
0 - B A mpraodue Apyra ctoknoct ao Ok,sup e pazmmana ot Oe.
0i = 17,274 [°C] - BbIpemna TeMIepaTypa Ha 30HaTa (npueTa e cpeﬂHaTa 3MMHA 32 cTpaliara)
B = 5,67 ,[°C] - cpenHa BRHITHA TeMICPaTYpa 3a Mecelia TeMIIepaTypa (CpeJIHa 3MMHA)

Oxsup ,[°C] - Temneparypa Ha IOCTHIBAIMAT BLITYX (IpHeMa Ce BHHIHATA mo MBCGHH)
Qvek ,[m*h] - cpenHoMecetueH Ae6UT B Yac Ha MOCTHIIBALIHAT Bbaayx. Onpesens ce 3a eCTeCTBEHA
H IPUHYIHTEIHHUTE BEHTHIAIHE [0 BHAOBE 110 cpopMymTe
3a ecTecTBeHA BeHTUIAIMA (MHOHITPAITHA). _
Qve = n . v o= 0,35. 43898 = 1536,4 ,[m%h] - mosxe 1a ce npomeHs!
n 0,35 ,[1/h] - kparnocT ka mapkynamms (<0,7 certacHo Wi, 14 ot Hapen6a 7)
\Y 4389,8 ,[m*] - neten oTomngeM obem. B neTeH pesxuM TOH e no-Manbk (camo 20ma 1)

3a IPHHY IHTCIHM BEHTHIAMMOHHN HHCTANAUNY - HHCTAIALMUTE Ca PA3/ENeHH Ha 4 BHIA (BIDK 0GACHHTENHATA 3aricKa)

i

{hopMyraTa 0 KOATO 06 OIpeens nebHTa UM ¢: , Qve = (vel + (vex l
3a OB-1 BxmwouBama CB-1 u HB-1 que = 0+ 0= 0 ,[m3h]
KBJETO: Quef = 0 ,[m*h] - nebur Ha HarHetarenrata whcranamas (HB-1 ot 3alIUCKaTa)
Quee = 0 .[m*h] - ne6ut Ha cmykarennata uucTAN@WMs (CB-1 0T 3ammckara)
vV = 0 ,Im*] - enTHIMpan o0em oT OB-1
Quex = A" nso . e = 0 ,[m3/h]
1+ fe  ( quef - Qe 2
e V . nso
nse .= 1,5 fl/h] - cpesrHodacosa KpaTHOCT Ha BE3/YX000MEHA 32 MPOCTPEHCTBOTO MPH PA3IIHKA MEHKIY
HaNATAHKATA HAAATaHNsATa BBH U BbTpe 50 Pa ¢ OTIHTAHE HA CHLIPOTHBIEHHETO HA BXOAAIIMAT OTBOD,
Orunra ce oT Tabmuma 6 kM [punowenne 3. [IpreTa e cTORHOCT 33 CrPaja ¢ BHCOKA BE3TyXOLTHTHOCT.
g = 0,01 - KoeduupenT 3a 3ammuTeHoCT OT BATbpa (Tabnmna 5 npu | dacana u 3aluTeH0 pasnonoKeHye)
e = 20 - Koedunuent 3a 3aumTeHocT 0T BAThpa (Tabmina 5 npn 1 dacaza)
HMHcTanalisiTa ce IoI3Ba ¢ PeKsCBAHE, KATO Ha OeH T paboTH 10: 3 qaca./neH (BIK Touka 2.6)
NP TO3H PEskiM 1e0HTa €; Qve = 0 ,Jm%h]
Of1aTa H3UHCIHTENHRA CTORHOCT Ha 1¢0HTA 33 BCHUKH MPHEYINTEIHH BEHTH/IALAH & 0 ,[m*h]
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Tabmauno onpenensae Ha 3ary0HTe OT BEHTHIIAIMOHEH BH3AYX:

Sayapn | 17,3 1,80 1.8 1.0 0,50 4390 746 0 | 7463
2 |Derpyapu | 17,3 3,43 3,4 1,0 0,50 4390 746 0 7463
3 |[Mapt 17,3 7,51 7,5 1,0 0,50 4390 746 0 746,3
4 {Anpun 17,3 12,49 12,5 1,0 0,50 4390 746 0 746,3
5 |Mak 26,0 16,40 16,4 1,0 0,50 2197 373 0 373.5
6 [KOun 26,0 21,00 21,0 i,0 0,50 2197 373 0 373.5
7 [I0nu 26,0 23,80 23,8 1,0 0,50 2197 373 0 373,5
8 |ABrycr 26.0 23,50 23.5 1,0 0,50 2197 373 0 373,5
9 [Cenremapn | 26,0 19,40 19,4 1,0 0,50 2197 373 0 373,5
10[Oxromepu | 17,3 13,57 13,6 1,0 0,50 4390 746 0 746,3
11|Hoemepu 17,3 8,41 8,4 1,0 0,50 4390 746 0 746,3
12| Dexemepu | 17,3 3,79 3,8 1,0 0,50 4390 746 0 746,3

e
4.4. OmpesiensHe Ha TOIUIHHEHUAT MOTOK IIPe3 3€MATA, IPHYMHEH OT TOTUIMHHATA U HHEPTHOCT
MITHCILABA €& I10 QOPMYIIaTa;
| " m—T+o p m—7—
D, =————9—H,.0 .cos| 2m——— |+H, .0 .cos 2.71'.—J§
©6-6,) 12 12
Kerneto:
Hpi  [W/K]- BhTpemen koedHIMEHT Ha IEPHOAWUCH IPEHOC HA TOILTHHA, Bink touka 4.4. 1
Hpe ,[W/K]- Bermen KOEUIMeHT Ha IEPUOAMIECH NPEHOC Ha TOINTMHA. Bk Touka 4.4.2
0 = 17,27 ,[°C] - CpenHoMeceTHa TeMIilepaTypa Ha BLTPEIIHUAT Bh3/IyX
6% = 4 ,[°C] - ammnuTyza Ha cpeHOMECEUHa TEMIIEPATYPA HA RLTPEIHHAT Bb3IYX
Qe ,[°C] - CpenHomeceuna TEMIECPATYpa Ha BRHUIHEAT BE3AYX - 0o Tabnnma 2 ot [Ipunoxenne 2
8% ,[°C]- aMIIIHTYd Ha CPe/THOMECEUHA TeMIIEPaTypa Ha BRHIIHEAT BE3AyX oT Tabn.2 oT nprn.X
- HOMep Ha Mecelid (3a AHyapH € 1 ocTaHauTe ¢ HAPACTBAHE)
T = 1 - HOMEPET Ha MECELA ¢ Hali-HUCKA TeMIepaTypa
0 - BpeMeTo Ha (a30BO M3NPeBapBaHe HA LHKbAA HA TOTWIHHHHAT ITOTOK MO OTHOLISHHE HA
LMKBJIA Ha TEMIEPATYPaTa Ha BETPEIIHUAT BB3AYX B Mecetute. Onpeaens ce mo:
o = 1,5- 12 .  arctan ( d )
2.1 dt + 8 s N
o = 1,5- 19099 . arctan( 1,009 = LOAT3 g
1,009 + 317 '
\ di - e npmencuara neSemuna Aa nona. Maunciiena ¢ o BiIose B TouKku [11-
dt = 1,009 ,(m] - 3a mox BBPXY 3eMs Ha OTOIUIAeM HagzeMeH eTax ([11).
3a M3UMCIEHHATA lIpHEMaM CpelHa CTOHHOCT: d = 1,009 ,[m] paﬁmmcme Ca MUHHUMAJIHH.
B - koedrument Ha $a30R0 3aKBCHENNE HA WHKBIA HA TOMIMTHAAT TOTOK [0 OTHOLIEHHE HA

IIHKB/IA Ha TEMIEpaTypaTa Ha BEHITHUAT Bb3JIYX B MECEIATE. Onpe,uenﬂ CE no:

B = 1,5~ 0,42In( d = 1,3088

1 |Anyapn 17,3 4 1,80 7,5 1,05 1,309 95,63 52,70 -1
2 |Pespyapn | 17,3 4 3,43 3,2 1,03 1,309 95,63 52,70 18
3 {Mapr 17,3 4 7,51 7,9 1,05 1,309 95,63 52,70 41
4 [Anipnn 17,3 4 12,49 7,2 1,05 1,309 95,63 52,70 92
5 [Mai 26,0 4 16,4 7,3 1,05 1,309 95,63 52,70 41
6 [I0HH 26,0 4 21,0 7,8 1,05 1,309 95,63 52,70 47
7 [1Oau 26,0 4 23,8 9,2 1,05 1,309 95,63 52,70 ~22
§ |ABrycT 26,0 4 23,5 8,3 1,05 1,309 95,63 52,70 -104
9 |Cenmemspu | 26,0 4 19,4 9,0 1,05 1,309 95,63 52,70 -69
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10{Oxkromepr | 173 4 13,57 8,9 1,05 1,309 05,63 52,70 -134" ]

11{HoeMBpH 17,3 4 8,41 6,6 1,05 1,309 935,63 52,70 -44

12| Hexemepu | 17,3 4 3,79 7,3 1,05 1,309 95,63 52,70 -18
4.4.1.Onpepensne Ha BETPOILCH KOe(ULMEHT HA TEPHOAMUCH IIPEHOC HA TOTUTHHA Hyi

M3uxcnaea ce ¢ pasnudny GopMyTH B 3aBHCMMOCT OT BHZA Ha 043, AKO HAKOS CTOMHOCT Ha A € paBHA
na (, 3nauy Ha 00eKTa HAMA OT TO3H THH OTPakK ICHHE.

4.4.1.1 I'lpn noa3eMeH HEOTOTUIACM eTax. Bink Touka IT1.

—1

1 1 = 9563, [W/K]
o =170 A
Y 4+ 2 P)E+ R PU, +0,33 .0V
5 W
4.4.2.0mpencnane Ha BETPeIeH KOC(UUMEHT Ha NepHO/IMUCH LPEHOC HA TOIUIMHA Hpe
H3amcnisea ce ¢ pasnuaHy GOpMYIM B 3aBUCHMOCT OT BH/IA HA 1013 AKO HAKOs CTOHHOCT € paBHa
Ha (), 3Ha4y Ha 00eKTa HAMA OT TO3M THIT OFPaNIGHIE.
4.4.2.1 Ilpn nomzeMeH HeoTOMNAEM eTax, Bk Touxa I11.
—-z/d 5
037.PAR~e " Vin | L 41|+ hPU , +0,33 nF
d, = 52,70, [W/K]
H, =4U,

(4 + z.p).§+ RPU, +033.nV + AU,

. A3uncnenns 3a BJI&FOYCTOH‘IHBOCT BE3OYXOIPOIYCKIABOCT B BO,[[OHGHPOHYCKJII/IBOCT

CoriacHo 971,18 Ha Hapenba 7 crpafiHuTe orpaniaimm KOHCTPYKLIMH U eIeMEHTH HA OTOIUITEMH CTPA/IH ¢
NPOABIKHTEIHA OTHOCHTENHA BIAKHOCT Ha Bb3iyXa foft 70% ce M3UMCISBAT 33 SRCHTYANeH KOH,IICHSCH na.
H3unCIeHIITA e NPaBAT 33 BCHYKH BHHITHH OrPaX Al ROHCTPYKIHH H €1eMEHTH (Ge3 rpaHquLuHTe C 36MA), KaKTO
H 32 BBTPRIIHH €NEMEHTH FPAHMIEIIH © HE IPOCTPAHCTRE, :

5.1. ObpasyBane Ha KOHEH3 [I0 BBTPELIHHA TIOBBPXHOCTH. -
OﬁpaayBaHeTo Ha KOHMCH3 IO BETPCITHHTE MOBBPXHOCTH HA B’I:HH.IHPITG OI‘pa)K,.E[BHH}I ce HpeILOTBpaTHBa AKQ
TEXHUAT KOSHUIIMEHT HA TOTIONPEMUHABAHE YORNETBOPABA YCIOBHETO:

U < ai ( 6 - 6 )
6i - Oe
KBJETO! ai = 1/Rsi [W/m2°K] - xoeduimenrr va TonnonpeAaBate Ha BLTPEIIHATA IIOBBPXHOCT.

3aBUCH OT MTOCOKATA HA TOILI00OMEHA, KATO;

i = 10,00 ,[W/m2°K] - 3a XOpH30HT4/IHA TIOBEPXHOCT U TOTUTHHEH TIOTOK HATope
ai = 7,692 .[W/m?°K]- 3a Beprukaiia NnoBEPXHOCT
i = 5882 ,[W/m°K] - 3a XOpPH30HTATHA IOBEPXHOCT ¥ TOIUIHHER [IOTOK HBJIOTY
Bi = 173 ,[°C] - mbipemna Temneparypa
Be = -14 ,[°C]- muEEMaiHA BBHIIRA TeMOEpaTypa
s = 11,1 ,[°C] - Temneparypa Ha opocsBane no Tabmana 1 oT npuiokenue 7 Kem Hapenba 7.
[IpHETa € CTOMHOCT 3a 17 ,[°C] sbrpeiuna TeMneparypa u 60% BIaXKHOCT.
cOobmen U za cTenn = 0,257 U < 76923 (17,274 - 11,1 F L519 [Wm2°K]
o6obmmen U 2a nposopiy = 1,521 17,274 - -14
o0ob6mien U 3a raganu = 0,2473 U = 10 .C 17274 - 1L1 )= 1974 [W/mrK]
17,274 - -14

obofuren U za moxose=  0,3455 U < 58824 (17274 - 11,1 ) 1161 ,[W/m2°K]
17,274 - -14

Beruicu 3aJ10)KeHU B POEKTA KOHCTPYKTHBHH ENEMEHTH OTrOBAPAT HA YCAOBUETO OT Wi.19 an.] {(dhopmynara).

ITpM OTHOCHTENHA BAAXHOCT B IIOMEIUEHIATA Hax 70% 1Mo MPO3OPLIMTE e CE TTOSBH BJIATa.

5.2, JIury3HOHHO MPOHUKBAHE Ha BJara,
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Boauanre ITapy NPOHKUKBAIIIH BEB BBTPCIIHOCTTA HA OrpaXaalliTe KOHCTPYKIHI He NPHYHHABAT BPE/A KOraro,

1. ObLuarta BAKHOCT Ha MATEpHaTA xuk B CTPYKTYpaTa Ha KOWTO ca KOHASHIHpPAIR TapH B Kpas Ha
H3UACITUTEIHHAT OEPUOH ¢ TTo-MalIka 0T MaKCHMAJIHO JOIYyCTHMAaTa Kmax . CDOpMy.TIaTa €.
Xuk = X' o+ Axdif' €< Xmax %
Knnero:

X't % - EKCIUTOATAIMONHATA BIIAKHOCT HA marepuana. Ot Tabdin.2 ot lpunoxenre 4 (1 38 Xmax - CBIIO

A Xdif' % - BRaKHOCTTA HA CTPOHTENHATA KOHCTPYKLMA B PE3yIITaTa Ha AH(Y3HONHOTO HABNAXKHABAHE,
Hauncnsra ce cernacuo [punoxenne 6
2. KomMecTBOTO KOHASH3MpAIIK BOJHH [IaPK B PE3Y.ITaT Ha TH(YIHOHHOTO HABNAKHABAHE A xdif
CE M3TApABa [pe3 NePHO/ia Ha ChXHEHE Ha KOBCTPYKIHATA.

HapacTeaneto Ha BIa:KHOCTTA Ha MaTepHANMTE CC M3UHCAARA 10 PopMyltara;

Axdait'= 100 . Wk %
dz . P
KBAETO: Wk [kg/m?] - xommecTso KOHABH3MPANA BIATa (ONPEASICHO TI0 NPHIOKEHHE 6)

dz  ,[m]- ITHPOHHA Ha 30HATA HA KOHASH3AIMA (OIpeResa co rpadiuaHo)
p [kg/m’] - mABTHOCT HA MaTepHaia B 30HATA HA KOHACH3amws (Tabmua 1 ot MIPHIOXKeHHE 4).

TaG/uuno npegcTapAne Ha pesy/ITATHTE 38 CLCTABAHE Ha AMArPAMA 32 JHPYIHOHHO OBTANHABANE!

i 5 a; ; o - z 7 S g 2 T e ; . e T o SR »i
N Meesn | Bl Sl e G R ot i
| {AHyapu 17,3 1,80 40,0 50,0 4,0 16,8 14,1 14,1 2,1

2 |Despyapu | 17,3 3,43 45,0 55,0 3,6 16,8 14,5 14,4 3,7

3 [Mapr 17,3 7,51 45,0 55,0 2,5 16,9 15,3 15,3 7,7

4 |Anpun 17,3 12,49 50,0 60,0 1,2 17,1 16,3 16,3 12,6

5 {Maii 26,0 16,4 50,0 72,0 2,5 25,7 24,1 24,0 16,6

6 [10uu 26,0 21,0 50,0 69,0 1,3 25,8 25,0 25,0 21,1

7 |HOum 26,0 23,8 50,0 62,0 0,57 25,9 25,6 25,5 23,8

8 [ABrycr 26,0 23,5 50,0 59,5 0,64 25,9 25,5 25,5 23,5

9 |Cenremspu | 26,0 19,4 50,0 66,5 1,7 25,8 247 24,6 19,5
10|Oxromepn | 173 13,57 45,0 55,0 1,0 17,2 16,5 16,5 13,6
11|{Hoemepu 17,3 8,41 45,0 35,0 2,3 17,0 15,5 15,5 8,6

12| lexemepu | 17,3 3,79 40,0 50,0 3,5 16,8 14,5 14,5 4,0

ITo upien 22 17,3 -5,0 50,0 0,9 5,7 16,5 12,8 12,7 -4,6
” i%a@% 2 ’ﬁ%‘;&i} B ,2’,‘:.: E{r = - ﬁ,i%ﬁrcjxé; St §§a 55 : :nm_g AR :Xx. - : - i S !5L S
1 [Anyapy 2,0 694 347 1902 1609 1605 707

2 |®espyapu 3,6 779 429 1909 1643 1640 792

3 IMapt 7,6 1966 8§84 1034 569 1925 1733 1730 1046

4 |Ampun 12,5 1966 983 1444 866 1946 1848 | 1847 1451

5 |Maii 16,5 3352 1676 1860 1339 3289 2985 2981 1879

6 [HOun 21,1 3352 1676 2479 1711 3319 3156~ 3154 2492

7 1Omm 23,8 3352 1676 2940 1823 3337 3264 %] 3263 | 2946

8 |ABrycr 23,5 3352 1676 2887 1718 3335 3253 - | "3251 2894

9 |Cenremepu | 19,5 3352 1676 2246 1494 3308 3096 ! 3093 - 2262
10|OkTomepu | 13,6 1966 884 1550 353 1950 1874 . +] 1873 .| 1556
11|HoemBpu 8,5 1966 884 1100 605 1929 1753 7 1751 1111

12| HexemBpu | 3,9 1966 786 799 400 1910 1651 |--1647 812

o wen 22 -4,8 1966 983 421 4 1875 1470 1465 433

Buna ce, ue sacuuane Ha HHusTa Pi-Pe ¢ nEHusTa Pimax-Pe.max HAMa. ['paduikute ca cheraBenu npu
TCMIICPATYPHHTS YCIOBAS ChIMacHo 422, CpeomMeceyHuTe CTOMHOCTH ca MHOTO NO-GlIaronpHsTHH W
MpPH TAX HAMA KaK /1a CC [IOJIYYH 3aCHYaHE,

T CXeMa Ha KpHPaTA HA TEMITEPATYPHOTO P CXeMa Ha MAKCHMATHOTO H MAPLHANHOTG
=C] - [Paj HAArAHE NPe3 MHOTOCADHHA OFpaKaaLLa
25 KOHCTPY KIS
- Cnofi | Caoi 2 Cnon 3 Cnoh | Caok 2 Cno# 3
. S ST o S
w— T ; - 3000 —
e
S C—— I | B

24

i
i
i
i
i




15 —| 2500 —]
4 T — Pi.max Maxouyamm nonarame sa
3 17 Pi.max.ai 'BOAHATA TP Pmax
16 —| \ 2000 —] [ — e _Pemang]
= "I - Pe,mas A
5— \ 1500 = :
b ! 4 __m \
- v 1000 —| [, \
0 —] — ——
7 \ - e \
- - . Vpe miaxce
5 — EE‘-T?- 500 — MapwianHo KaaArake Ha pe Pe.max
= . BoauaTa napa P -~} _"'—P—c———'—
T o
-10 — Sdl 5d3
sd1 8d3
\ea2 G
8d [m
|HHFHII!HI'|HIIIH‘I|HH‘ 5d [m] |IiH||11|‘\!Hjlil||||lill1!!i [m]
a 0.5 I 1.5 2 2.5 3 0 0.5 1 15 2 2.5 3

B cryuaii, ue uMa sacuvane TpsaGBa g3 ce M3UMCITH NPOBIKHTETHOCTT Ha [IEPHOAa B KOETO HMa HaTpyIIBaHe Ha BJara u
Ce MPOBEPH, JAMH HATPYTIANATA CE BJIAra € MO-BHCOKA 0T MAKCHMAJIHO AOMYCTUMHUTE 33 KOHCTPYKTHBHHTE E1¢MEHTH HA CTeHA
Ta 4 OAMH B TIepHoJa HA NICYNIAaBaHe T4 YCILIBa Ja ce H3MapH. 3a crpaay Ge3 KiMMauHIH HHCTATALHE TOBA MOXKE Aa ¢ OPAB]
o chKpaTeHa MeTomvka (cwrnacuo 4.2l ot HapenGa 7), kato ce mprema:
Bi = 0e = 18 <°C
i = Qe = 65%
Ilepron Ha H3chXBaHE 1440 ,[h]
5.3. Be3ayXonpoIryCKIMBOCT H BOJIOHENPONYCKIHBOCT Ha NIPO30PLIH H BPaTH.
CorrnacHo 4n. 23 exeMeHTHTE TpabBa 1A yNOBIeTBOpEBaT Hal-MaNKo:
| Krac 1 3a ppagyxonponycknusocT cbriaacHo BJIC EN 12207, u3a sogonenpomycasoct BJIC EN 1027,
TIPH CBPBX HAIATAHE 150 Pa. 3a HUCKO CTPOHTENCTRO 34 TIPO30OPLIM ¥ BPATH Ha 1 M 2-pH eTax,
2 Kaac 1 3a pp3gyxonponycknueoct ceriacae BJC EN 12207, w 3a sogorenponyckmusocT BJC EN 1027,
TIIpH CBP'BX HaNATaHE 300 Pa, 3a Hucko | CPEAAO CTPORTENCTBO 33 MPOIOPIIN H RPATH Ha 3 H 4-TH eT:
3 Knac 3 3a pp3ayxonponycknusoct csrtacHo bJIC EN 12207, u3a sogorenpomyciiieoct BJAC EN 1027,
TIPH CBP'BX HAJSITAHE 600 Pa. 3a BHCOKO CTPOMTEIICTBO 32 IPO30PLM H BpaTH Hal 4-TH €TaX.
Fauckpanmara 33 BOJOHENpPOIYCKIMBOCT He C€ MPHJIATAT 3a [IPO3OpIH U BpaTH KOMTO He ca M3/IMKeHH Ha [IPEKH
METEPONOTHIHH Bb3eHCTRIA.
6. OI_ICHKa Ha ACHCTBHTCIHATA 3aIIMTa HA OCTHKIeHA (1)3.08.,[[21 OT CI'BHYCBO T'RECHE.
Curnacko wi, 24 wa HapenGa 7 ocThKICHHTE (acaiv ¢ M3KNIOUEHHE HA CEBEPHHTE WIH ECTECTBEHO 3ALIMTEHUTE CE
3alATARAT OT CITbHUEBO IPeeHe, KauecTroTo Ha 3amuTaTa TpAGEA 1a OTrOBAPA HA YCIOBHETO:
fstg < 0,25
B obekra Hima dacagn KOMTO clieBa a ce 3alUTaBaT
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H3ancngaBane Ha koeduieHTa Ha TomonpemMunasane U,
[W/m?20K]] - 3a pasnuunu BuI0Be BHHILIHY CTEHH, MPO30PIHU U BPaTH

TONNO(GHIHUHATE XAPAKTEPHCTHKH Ha CTPOUTEHHTE SJIEMEHTH €& B3EMAT OT
tabmrna 1 ot [punoxenue 4 xem Hapenda 7 - 2009 .,
3a eJleMEHTH KOKTO ca NMPHAPYXKEHU CbC cepTHgHKAT H JOKIAA 33 CLOTBETCTRHE Ca MOJI3BAHY
CTOHHOCTHTE ONMCEHH B TCXHAYCCKATA HM HOKYMEHTAIHA.

OCHOBHATA 9ACT OT BHHIUHUTE CTEHH HA CTPAlaTa ¢a M3TPAJIenn 0T KyXH TYXITH,
W3MA3AHH OTBBTPE M OTBLH C BapOMACHIHA MAIMIAKA,
B narpasenoTo obcnenpane Ha EHepruiida EdekTHBHOCT e H3uHCIeH ob00menus
koehMIMEHT Ha TOILUIONPEMHHABAHE Ha TO3H enemeHT U= 1,21 W/m? °K.

Ot w3uncneHns 0600meH koehHUMeHT TpAOEA Aa Ce M3BAMAT KoeQHLIMSHTHTE Ha TOTUTONPEAABAHEe OT/KbM
BBLHINHEH/BBTPEIICH Bb3yX Rse u Rsi vpl karo Te yuacTBAT AOIBIHHUTEIHO B H3YHCASHHATA, Taka MOTyIeHHIT
KoeMUMENT HaA TOIIONPCMHHABAHE Ha TO3M ¢JleMeHT U= 1,52 W/m? °K.

Ne Cl1 BLHIITHA CTEHA -Kyvxu Tvxuu 25 ¢M. ABYCTPaHHO H3MA3AHY ¢ TOMLIOA30IAIIHA
1. BBHLLHA Ma3uIKa

Heraiin Ne C-1 ZelennHa : 6= 2 [em]
TUTBTHOCT P 1800 [kg/m®]
T Koed.Ha TOIONPOBOIHOCT A = 0,87 [W/m.K}

—
\\
|
N

K . Ykpensawa apmuposka: PE-mpexa
' ' 3. Excnanaupad nonuctupeH EPS

mebeTHHa 6= 10,0 [cm]
2 6 INTBTHOCT p= 17 [kg/m?]
- | koed.sa TomnonposoaHoeT A = 0,033 [W/m.K]
ol 4. 3anensala Ma3nnka: UIMMEHTO-NACLHEH P-p.
{ neGeruna 6= 0,9 [cm]
3 7 TUTETHOCT p= 1800 [kg/m?]
T Va xoed.Ha TOIUIONPOBOAHOCT A = 0,93 [W/m.K]
h 1.7 5. CTeHa: Kyxu TyXnu
1 neberna 0= 25 {cm]
roed.Ha TowtonpeMuHasane U = 1,52 [W/m? °K]
6. BrTpellHa napasHuTenHa Masunxka 7. F'vnceea Wnaknoska
nebemuHa 6= 0.8 fem] nebenHa 6= 0,1 [cm]
TLTBTHOCT p= 1050 [kg/m?] MITETHOCT p= 1200 [kg/m?®]
Koe(.Ha TOIIOAPOBOJHOCT A = 0,7 [W/m.K] koed . Ha TOIIOIPOBOIHOCT A = 0,41 [W/m.K]
KO&(DHL[HGHTH Ha TEPMUYTHO CHIPOTUBICHAC HA CTESHATE &:
Rer = 013 + 0020 + 0100 + 0009 + 1 + 0001 + 004 = 3389 [m2K/W]
0,87 0,033 0,93 1,52 0,41 '

koeduuMenTa Ha TOWIONPEMHUHABAHE HA CTEHATA € o k
Uct = 1/Ra = 0,26 [Wm?.K]

PedepentHara cToitnocT 3a To3u Bug orpaxaerue e UCle = 0,28 [W/m? °K]

Ne C3 BBHIITHA CTEHA - Kyxu tyxau 25 cM. IBYCTPAIIIO M3MA3aIA ¢ TOTUIOMZOIAI S
Cremnara ¢ ¢ HOBOIOJIOXKEHA H30IalKg oT 10 ¢M KaMeHHa BaTa, HOJNMKEHA 0T BhH.

To3u BHA CTEHA OTrOBApd Ha M2KckBaHeTo HA 9. 14 (15) 1. 3 HAPEJIBA Me I3-1971 ot 29.10.2009 1. 3a cTpOHTENHO-
TE@XHMYESCKH NPABUIIA H HOPMH 3a OCHTYPABaHE Ha 0e30IACHOCT TIPH IoKap

Ha. 14,

(15) (Hosa - B, 6p. 2 o1 2016 1.} 3a ¢TpoeskH WK 4acTH 0T TAX (Cbry1acHo 9. 12, ag, 1) or kaac HA

pyHIIIONAIHA nokapHa onacHocr @1, KOUTO ¢a ¢ TPH U NOBEYE HaA3eMHH eTaXka (¢ BHcounHa Ao 28 miuc

TONTOU3OJAIIHA HA BLHIIHATE CTEHH, M3NTBLJIHEHA OT NPOAYKTH ¢ KiIAacoBe 110 peakliy Hid OI'bH D-F, ocBen

M3UCKBAHHATA MO A 13 ce HIMBLJAHARA M €1HO OT CISIHATE TeXHHYECKH PeLICHHS:

1. Haz BeexH OTBOp (MPO30PEL] WIM BRaTa) ¢e H3IIBIHABA HBHIA OT TOIMIOHM30IAINAS C KNAC [0 Peaklya Ha orbH Al Hin.
¢ MHHEMaJIHa WHpodwHa 20 ¢m, AocTHrala cTpaudHo Hali-Manko 30 cm m3BsH ppOOBETE HA OTBOPA;
2. 0KONO BCEKH OTBOP {MPO30pel] HITH BPaTa) C¢ H3IIBJIHABA PaMKa OT MBHIM OT TOTTOM30IAINA ¢ KI4C 110 PEAKIHA Ha
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oreH Al Himd A2 © MEHHMaTHa mupodyHa 20 cm;
3. Ha BCCKH 2 eTaka, 0 NePHMEThPA HA CTPOEKA Ce HINhJIHAEA X0DUIOHTAIHA BANA OT TOILIOH30/IALN ¢

KJIAC 0 peaknus HA OTbH Al nian A2 ¢ MHHAMAJIHA IIHPOYHHA 20 cm, pa3noaoKeHa HAa pa3cTosdHHe

—HENUBeYe OT SO cnroT TopHHI PEO HA 0TBOpHTE ehracHo (- 1bs

o M mmy
oo
Fat
(o M O3 I
e L ]
O @m o
3 11 31 1O 2
~ 0 mM oo
\\, \. m E[:} {3:] mf'—....f,_n—“."."!"..!'.?‘ﬁ..?i"?..‘;ﬁ..?'“ fote 5
™ ) N S L S T TR T TR m ED Dj ED
1 o m i
£ ]
Pomagsms 8 SLEIAMTE MO OMBaSH 6 KOPMESHTOMM ndliie

ST TENOIRAGIATIGE 5 RAUG N0 PERARR MG Grukt AL aas A
= - s By
mun - Bamaowt B

&, 15 (Hoea - I8, 6p. 2012016 7T1)

(16) (Hoga - IB, 6p. 2 oT 2016 r.) Heuiure 1o at. 15 ce H3IMBJAHABAT 0T IWILTHO NOJI0KeHHU DPOJAYKTH €

MHHMMAIHA L THocT 100 ke/m3, a npHKpenBaliuTe 4M YCTPOHCTBA Ce NPEABMSKAAT 0T NPOAYKTH ¢ KIac
mo peanus Ha orb Al unn A2,

1. BbHWHA MA3UJIKa

Heraiiz Ne C-3 nebenHa 6= 2 [em]
fod AR MTBTHOCT p= 1800 [kg/m?®]
Koed.Ha TOMIOMPOBOAHOCT A = 0,87 [W/m.K]
EPS 2. Ykpensaula apmuposka; PE-Mpexa
{ 3. Tonnouzonauun: KamenHa sara
' nebenmaa 6= 10,0 [cm]
MUHepo fra Boma ITBTHOCT p= 100 [kg/mS]

Al rRGem pm= 100 kg /m 3 koed).Ha TOILIOTIPOBOAHOCT A 0,036 [W/m.K]

4, 3anenealla Masunka: UMMEHTO-NACHYEH P-p.

3
o
o

JIebenyHa 6= 0,9 [em]
ITBTHOCT p= 1800 [kg/m*]
koed.Ha TOTLIONPOBOJHOCT A = 0,7 [W/m.K]
EPS 5. CTeHa: Kyxu TYXIu
I nebennna 0= 25 [em]
xoed.Ha ToTIoNpeMyHapade U = 1,71 [W/m? .°K]
6. BbTpelliHa n3pasHUTEenHa masmnka 6. [MncoBa WnaknoBka
nebenuHa 6= 0,8 [cm] naebenHa 6= 1 {cm]
TBTHOCT p= 1050 [kg/m?] OXBTHOCT p= 1200 [kg/m?]
koedh.HA TOMNOTPOBOAHOCT A = 0,7 [W/m.K] KoedHa TOMNONPOBOAHOCT A = 0,41 [W/m.K]

koedHIIMeRTa Ha TEPMUYHO ChIPOTHRIEHNE Ha CTEHATA €
Res = 0,13 + 0020 + 0100 + 0008 + 1+ 0010 + 0,04
0,87 0,036 0,70 1,71 0,41
KoeuIHenTa Ha TOTUIONPEMITHABANE Ha CTEHATA €
Uc = I/Rez = 0,28 [Wim* °K]
PedepenTHata cTo#fHocT 32 To3u Bug orpakerme e UC3 e = 0,28  [Wim? °K]

3,59 [m2.K/W]
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NoC4 BBHINHA CTEHA - naparner Ha ycBOSHA Tepaca ChINIECTBYBAIT]

1. BrHwHa Masunka

Herai Ne C-4 nebemida 6= 2 Jem]
TUTBTHOCT p= 1800 [ke/m?]
KOe(p.Ha TONMOAPOBOJHOCT A = 0,87 [W/m.K]

2. Ykpeneawa apmuposka: PE-mpexa

3. Exkcnananpan nonuctupes EPS
Aedenanna 6= 10,0 [em]
IUIBETHOCT p= 17 [kg/m?]
roed.ua ToronposogHoctr A = 0,033 [W/m.K]

4. [NlapaneT cbWecTBYBaL
AebeaHa 0= 5 [cm]
ITBTHOCT p= 2400 [kg/m?]
Kkoed).Ha TOITOMPOBOAHOCT A = 1,63 [Wm.K]

5. Crena: supapva ¢ rasobeToHosu Bnok4era - ATOHr
nebernnHa 6= 10 [em]
IUIBTHOCT p = 500 [kg/m?
koed,. Ha TOMIONPOBOAHOCT A = 0,16 {W/m.K]

6. BeTpeluHa U3paBHUTENHa MasunKa 1 LWNakNoBKa
nebemnna 6= I,1 [em]
TUTBTHOCT Cop= 1050 [kg/m*]
koed.Ha TOIUIONPOBOAHOCT A = 0,7 [W/m.X]

Koe(HIMEHTa Ha TepMIMHO CBIPOTHRIICHNE Ha CTEHATA €
Rcsa = 013 + 0020 + 0100 + 0,050 + 0,100 + 0,011 + 004 = 3,89 [m2.K/W]
0,87 0,033 1,63 0,16 0,70

KOE(I)P[[IPICHT& Ha TOINIOTIPEMHHABAHC HA CTCHATA €.

Ucs = 1/Rca = 0,26 [Wim?.°K]

3
1

1 . o i
< F i !

; !

Ne C6 BBHITIHA CTEHA - UTOHI™ 15 ¢M. ABVCTPAHHO HBMaBaHI/I C TOHHOHSOJI&TIHH
ﬂpl/l YCBOEHUTE KbM OTONNASM ofem TepacH.

1. BbHLUHA Maswaka

Heraitn Ne C-6 Hebenmuna 6= 2 [em]
TUTETHOCT p= 1800 [kg/m®]
Koe().Ha TOIUIONPOBOJHOCT A = 0,87 [W/m.K]

2. Yrpeneawa apMuposka: PE-mpexa

3. ExcnanaupaH nonucrupeH EPS
nebenvna 6= 10.0 [em]
IABTHOCT p= 17 [kg/m?]
koed.Ha TowronposofHocT A = 0,033 [W/m.K]

4. 3anensawa Mazunka: UIMMEHTO-NACKYEH D-p.
JebennHa 6= 0,9 [cm]
IUTBETHOCT p= 1800 [kg/m?]
Ko¢(). Ha TONJIOEPOBOAHOCT A = 0,7 fW/mX]

5. Ctena: sugapua ¢ rasobeToHosu GnokyeTa - UTOHT
Zebeinua 6= 15 [cm]
MIBTHOCT p= 500 [kg/m?]

1

Koed.Ha TOILTONPOBOIHOCT A 0,16 [W/mK]
6. B:TpellHa M3paBHUTENHA Ma3unka W LLINaKnoBKa

npedennHa 6= 1,1 [cm]
TINETHOCT p= 1050 [kgm?]
koed.Ha TOINIONPOBOJHOCT A = 0,7 [Wm.K]

KOCqJ HOVEHTA Ha TEPMHYHO CBIIPOTHBRICHUE Ha CTEHATA €1
Rce = 013 + 0,020 + 0,100 + 0,009 + 0,150 + 0011 + 0,04 = 4,19 [m2K/W]
0,87 0,033 0,70 0,16 0,70
KOGd[')PIuHGHTa Ha TOINIONPEMHWHABARE HA CTEHATA €!
Ucs = 1/Rcs = 0,24  [Wim?.%K]

PedhepenTHata CTOMHOCT 3a To3u By orpanichne ¢ JC6e = 0,28  [W/m? K]
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No [IP BrHIIHE Dpo30opny

H3HCKBaHHNA Ca. eTAaJOHHM cToliHocTH!
1 PVC gorpama ¢be CTBKIONAKET Rs = 0,71 [mK/W]
2 AnmyMyHHeRa ¢ NPEKBCHAT TEPMO MOCT H CTBK/IONAKET Rs» = 0,59 [m*K/W]
3 JIbpREHH CNENEHH Che CTHKIONAKET (YILTHTHEHH) Rsm = 0,63 [m*K/W]

CBILECTBYBAILA PVC JOTPAMA KOATO CE 3AIIA3BA
3a H3YMCTIEHHATa IpHeMaM BapHaHT m3meaaeH PVC mpodid ¥ ocTBEIABAHE ¢ ABOEH CThKIOTAKET
W3IBJIACH ¢ IBe 00MKHOBEHH (UIAT-CTRENA 4 MM, (BBHIIHO) M BB31YLIHA MEKANHA 16 MM.

Unp = 1/Rme = 1,75 [Wim? °K] pedepenrnara crobinocre 1,40 [W/m?* K]

HOBA PVC JOT'PAMA
3a M34MCIICHRAT PHEMAM BAPHAHT H3IbAHEH ¢ 5 kaMepHd PVC npoduin u ocThKIsnBaHE ¢ JBOEH CTHEIONAKET
H3MBIHEH ¢ €IHO 0OHKHOBEHO (MIaT-CTHRIO 4 MM.(BBHIIHO)Y; BB3AyIHa MexaAuHa 16 MM i K-cThkno 4 mM.

Unp = 1/Rmp = 1,30 [W/m? °K] pedepentrara croftsocre 1,40 [W/m K]

HOBA PVC JOI'PAMA 3A CTHRJIE, KIIETKA 1 OB JACTH
3a U3UKCIICHUAT NPYEMaM BapHUaHT H3IBJHEH ¢ 5 kaMepun PV C npodmima ¥ OCTRKIABAHE ¢ ABOSH CTBKIONAKET
H3MhJHEH C €/IHO 0GHKHOBEHO (MIAT-CTHKIO 4 MM.(BLHIIHO); BB3IYIIHA MexAnHa 16 MM # K-cTBKNO 4 MM.

Unp = 1/Rir = 1,30 [W/m? °K] pedepentrata croitnocre 1,40 [W/mAK]

HOBA PVC JIOTPAMA 3A ITPO30PUM CYTEPEH
3a MZUMCJICHHAT NPHeMaM BapHaHT H3bAHEH ¢ 5 KaMepHd PVC npodmny 1 oCTBRIABAHE ¢ ABOSH CTHIIONAKET
H3MLJIHEH ¢ e/HO 00MKHOBEHO (NIAT-CTRKIO 4 MM.{BBHIIHO); BB3AYIIHA MEXAUHA 16 MM M CTRENC 4 MM,

Umr = 1/Rop = 2,00 [W/m? °K] pedepentrara ctotimocte 2,00 [W/m2K]

Ne BB BbHIIEK BpaTH - BXOJIHH

BruuisuTe Bpati ca ot Al ipodiie /H/AK IUTBTEH TepMONAHeN/ ¢ IPeKbCHAT TEPMOMOCT B OCTBKIIABAHE
OT IBOEH CTHKIOHAKET M3IBJAHEH ¢ eJiH0 OOUKHOBEHO (NIAT-CTRKIO 4 MM.(BBHILHO); BB3J. MexAHHA 16 MM 1 K-cThKITO!
Uss = 1/RBB = 1,70 [Wm? °K] pedepentnara ctoiivocte 1,70 [W/m2K]

v
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Mzuncnsiane Ha koehunueHTa Ha Torutonpemunasane U,
A S22 oK1 AT R

YW/ - I —3a pasjiuiin B

Ne T2 TABAH TepacoBUAECH - TPAaHUYELL ¢ BEHIIEH BB3YX (MO3aeUYHH TIJIOYH)
YcroeHna Tepaca

TomnonzoganmsTa IpH TEPacHTe Ce [1eJIara OT BBTPEIIHATA CTPaHa Ha IIJ104aTa.
1. Cpanutorpec/npwn Tepacure!

JebelinHa 6= 1,0 [em]
ILTBTHOCT p= 920 [kg/m?]
Koe(.Ha TOTIMONPOBOAHOCT A = 3,49 [W/m.K]
2. [lenuno
nebGemuHa 6= 2,0 [em]
IIBTHOCT p-= 1800 [kg/m®]
koed.Ha TCIWICOpPOROAHOCT A = 0,93 [W/m.K]
3. Xuipo-usonauus - GuTymHa camosanensaiia ce.
AebenHa 6= - 0,5 [cm]
IIETHOCT p = 1050 [kg/m?]
Koed).Ha TOMIONPOBOAHOCT A = 0,17 [Wm.K]
4. N3paBHuTenHa 3amaska
nefennHa 6= 4 [em]
MNBTHOCT p= 1800 [kg/m?]
xoedh.Ha TOMMONPOBOHOCT A = 0,87 [W/m.K}
5. Tonnouscnauug: EPS
nmebemiHa 6 = 6.0 [em]
INBTHOCT p= 17 [kg/m?)
koed).Ha TommonporogsoeT A = (033 [W/mK]
8. CTomaHo-GeTOHOBA NAoYa 7,8. 3amMaska v LLINaKnoexa (BLTPeLIHa)
neGenHa 0= 14 [em] aebeluHa 0= 1 [cm]
IBTHOCT p= 2500 [kg/m?) B THOCT p= 1800 [kg/m*]
Koed.Ha TOTNMONPOROAHOCT A = 1,63 [W/m.K] koed).Ha TOMIONPOBOAHOCT A = 0,7 [W/m.K]
KoeMUMEHTA HA TSPMITTHO CHIIPOTHBICHHE Ha TABaHA €: Rm1 = 2,16  [m? .°K/W]
Rm = 01 + 0010 + 0020 + 0005 + 0,060 + 0,040 + 0140 + 0,010 + 0,04
3,49 0,930 0,17 0,03 0,870 1,63 0,70
KoeHIIHeHTa Ba TOINTONPEMUHABAHE HA TABAHA €
Un = 1/Rtt = 046 [Wm? K]

No T3 TABAH - rpagnueni ¢ BLHINEH BB3AVX - TOOGA IOKPHUB ¢ OHTYMHO TOKPUTHE
Hapn TaBaHCKn nomelleHUs 1 3aTBOPEHY TABAHCKU Tepack
1. lopelwo nonoxeH Butym Ha 2 cnos

2 3 4 febeuna Ha 2ta cnos 6= 0,00 [cm]
— TTETHOCT p= 1050 [kg/m?]
/7 / koedr.ua TomonpoROOHOCT A = 0,17 [W/m.K]
S e : : ' ! 2. ApMmupaHa 3amaska
JebeniHa 0= 0,0 [em]
IUTETHOCT p=. - 1800 fkg/m’]
Koe(h.Ha TOINONPOROTHOCT A = 0,93 fW/mXK]
3. Tonnousonauws: XPS N
nebenuna 6= 12,0[cm]
INTBTHOCT p= - 20 Tkg/m?]
koed).Ra TomwmonposogEoer A = - 0,03 [W/m.K]

4, Napownsonayws - conue (He y4acTea B U3YMCh. )

5. N3spasHuTENHA 3aMa3Ka

neGenuHa 0= 4 {cm] M3paBHUTENHATA 3aMa3Ka OPH THIOCKY TIOKPHBH € BB3-
MIBTHOCT p= 1800 [kg/m?] MoHO 72 € ¢ iedenuHa A0 10 cM., 33 HAKNOHK.
xoed.Ha TONIONPOBOJHOCT A = 0,87 [W/mX]

8. CroMano-HeToHOBa NNOYa 7 1 8. 3amaska v Wnaknoska (BLTpellHa)
febennna 6 = 14 [cm] nebenHa 6= 2 [cm]
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IIBTHOCT p= 2500 [kg/m?) ILTBTHOCT p= 1800 [kg/m?]
xoed.Ha TOMNONPOBOHOCT A = 1,63 [W/m.K] Koed).Ha TONMOMPOBONHOCT A = 0,7 [W/m.K]
——¥oeduLyeHTA HA TEPMUTHO CERPOTHBACHAG A TaRala ¢!
Rz = 01 + 0000 + 0000 + 0,20 + 0,040 + 0,140 + 0,020 + 0,04 = 430

0,17 0,930 0,03 0,870 1,63 0,70
KOCQMUIMEHTA HA TOIUIONPEMUHARAHE HA TABAHA €.

Un = I/Rtz2 = 0,23 [Wm® K]

Ne T36 TABAIH - rpaniuent ¢ BEHIIEH BB3IAVX - HOKPUB ¢ OUTYMHO TOKDUTHE

MarnugHo noMelnedue

1. [opello nonoxeH BUTYM Ha 2 cnog

nefenuba Ha 2Ta cJos 0= 0,85 [cm]
IIBTHOCT p= 1050 {kg/m?]
koed.Ha TOONPOBOJKOCT A = 0,17 [W/m.K]
2. ApMupaHa 3amaska
nebenHHa 6= 5,0 fem]
INTBTHOCT p= 1800 [kg/m?]
koed).Ha TOIMONpOBogHOCT A = 0,93 [W/m.K]
3. Tonnousonauua: XPS
nebennHa 6= 10,0 [cm]
IUTETHOCT p= 20 [kg/m?®]
koed).Ha TOMIONPOBOOHOCT A = 0,03 [W/m.K]
4. Napousonaums - honuo (He y4acTea B U34UCH.)
5. Cromatrio-BeToHoBa Nno4a 6 1n 7. 3aMaska n WnaknoeKa (BLTPelHa)
mebenana 6= 14 [ocm] JeOenuna 6= 2 [em]
TIETHOCT p= 2500 {kg/m?) INETHOCT p= 1800 [kg/m?]
Koe.Ha TOINONPOBOTHOCT A = 1,63 [Wm.K] koed.Ha TOINOMPOBOAHOCT A = 0,7 [WmK]
koeHLINEHTA Ha TEPMUUHO CHIPOTHRIEHHE HA TABAHA €
Rn = 01 + 0009 + 0050 + 0,100 + 0,140 + 0,020 + 004 = 3,69 [W/m? .°K]
0,17 0,930 0,03 1,63 0,70

KOG(IJHLIHGHTB Ha TOIVIONIPCMWHARAHE HA TaBaHa e:

Un = 1/Rrz = 0,27 [W/m? K]
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HM3uncnagsaHe Ha KO@(I)I’IHI’IGHT& Ha TOILIOIIPCMHHABAHC U,
[W/m29K] - 3a eneMenTn rpanudemy ¢ 3eMed IOYBEH CIIOH.

1 [ox na oronsem o0eM Hajl HE OTOIIAEM €Tax
Heratin Ne IT-1

JlelicTRUTETHUAT KoeHUMEHT Ha ToTonpemuHasane Uuk ce onpenens o dopmMyaara:

1 = 1 + Ag
Uuk Ur Ac . Ubf + z.P . Ubw + h.P . Uw +033.n. WV
1 = 1 + 268,00 -
Uk 0,54 268 . 0,508 + 1224 . 1,979 -+ 12888 . 04194 + 0,099 . 5253
Uk = 0,349 [W/m? °K]

KbETO: 268,0 [m?] - Ilnom Ha nona HA TOA3EMHMAT ETAXK.

0,17 [m] - BrcounHa Ha Nom3eMHATa YACT Ha CTCHHTE

72,0 [m] - TlepEMeTs] HA NOA3CMHEAT ETAXK, 1

1,79 [m] - Bucounia Ha Hag3eMHATa 4aCT Ha CTeHHTe
= 0,3 {1/h] - Kparsoct Ha NUPKYJIAIHS Ha Bh3AyXa B HE OTOMUIAEMHAT oﬁem (upuema ce 0,3),
525,28 [m®] - Obem Ha BB3AYXA B HE OTOILIASMIAT 006M,

0,54 [W/m? .°K] - KoeduuueHT Ha TOIJIOMPEMMHABAHE HA TI0/1a HA OTONNABAHOTO [IOMEILSHHE.
CrofinocrTa € no-nucKa ot pedepentrara <0,5 . OnpeneneHa ¢ KaTo ¢4 HON3BAHY CIEAHMTE KOHCTPYKTHBHH SIIEMEHTH;

i

= :r*cNg
I

MEXIYETAMNHA TUIOYA
1. TepakoT 3. CromanoGerodoBa rneYa
neGemana 6= 0,08 [cm] naebenuHa 6= 15 [em]
ITBETHOCT p= 1800 [kg/m?] OITBETHOCT p= 2500 [kg/m?]
xoed.Ha TOIONPOBOOHOCT A = 1,05 [W/m.K] koed.Ha TomonpoBoAHOCT A = 1,63 [W/m.X]
2. Jlenuno 1 nspapHaBalla 3amMa3ka 4 EPS
IneOenvHa 6= 1,5 [em] nebeniHa 6= 5,0 fem]
MWIBTHOCT p= 1800 [kg/m?] ITBTHOCT p= 17 [kg/m?]
xoed.Ha TOONPOBOAHOCT A = 0,93 [Wim.K] koed.Ha TomonpoeogHocT A = (,033 [W/m.K]
5 BbHWHa Ma3unka apM1upaHa ¢ Mpexa:
Rsi = 0,17 [m? °K/W] nebenHaa 6= 2 [em]
Rse = 0,04 [m? .°K/W] ITETHOCT p= 1800 [kg/m?]
Koed).Ha TOIONPOBOAHOCT A = 0,93 [W/m.K]
TepakoT  3aMmaska  cr.0eton Kam.Bata Mazunka
Rf = 0,17+ 0,0008 + 00161+ 0,092+ 11,5152+ 0,0215+ 0,04 = 1,8556 [m? .°K/W]
Uw = 0,4194 [W/m? .°K] - KoethULHeHT Ha TONNONPEMHHABAHE HA CTeHHTE Ha CYTepeHa Hajl 3eMATa

Onpenenet e X4To ¢a NOI3BAHH CJASAHNTE KOHCTPYKTHBHUY CeMEHTH:
CTEHA HA CVTEPEHA (manzemua)
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1. BbTpelliHa Masunka 3. Tonnousonauug: XPS

reGenna 6= 1 {cm] JebemHa 6= 6,0 [cm]
TUTBTHOCT p= 1800 [kg/m?] IUTBTHOCT p= 20 [keg/m®)
~ yoefHaTommompoBomHocT A = 0,7 [W/imK]  koed.HaronmonmporomHocT A = 003 [WmK]
2. CreHa (cToMaHoGeToH) 4 BuHwHa masuika: apmupaHa ¢ Mpexa
nedennna 6= 30 [em] Jebenmina ' 0= 1,5 [cm]
IABTHOCT p= 2500 [kg/m?] IIBTHOCT p= 1800 [kg/m?]
xoed).Ha TOMIONPOBOAHOCT A = 1,63 [W/m.K] Koed.Ha TOWONPOROAHOCT A = 0,93 [Wim.K]

5 O6nuuoBKa - HAME

Rsi = 0,13 Im? *K/W]
Rse = 0,04 [m? °K/W]
Masunka  cT.0eToH XPS 3aMazKa
Rw = 0,13+ 00143+ 0,184 + 2+ 00161+  0,04= 23845 [m? °K/W]
Ubf = 0,508 [W/m? .°K] - KoeduurenT Ha TOTIONPEMAHABAHE NE3 MOAA HA MOA3EMHHIAT TAPaK,

Omnpefened e kaTo ca MOJ3BAHH KOHCTPYKTHBHUTE eNEMEHTH Ha JeTalin 1 (o Hax oTormsem obem), HO
ez 3aBLPIMBANIHTE TOKPHTHS (TEPAKOT H JICIIUIIO).
OnpenensHe MPOCTPAHCTECHATA XAPAKTEPHACTHKA Ha Tioja B’

B = Ac = 268,00 = 7,444
0,5 . P 0,5 . 72,00
{ KBAETO Ac = 268,00 xB.M - THONT Ha 3eMHATa OCHOBa
P = 72,00 M. - mepumeTnp
IlpereneHara pebenHa ompenenst kosl GopMyna ce noi3ea 33 uuncissane na Ubf:
d = w + A{ Rsi + Rf + Rse )
KbIETO W = 0,42 m, - refonrua HA HA/3eMHATA cTeHa (non3Bana e neGenunara Ha cTeHa TH 1)
A = 2 - koeth.Ha TOI.IPOBOJHOCT HA 3eMATa (MpreMa ce 2)
Rsi = 0,17 - xoed.Ha TOMI.MPOBOIHOCT OT MOJA KBM BETPELLIEH Bh3AYX
Rf = (0,0843 - xoed.Ha TOMI.IPOROAHOCT Ha I0ZA
Rse = 0,04 - xoed).Ha TOMIL.IPOBOAHOCT OT HO/A KM BLHINEH BE3AYX
W3uKcrnspaHe Ha CHIPOTHBICHACTO HA TOMIOIPCMUHABANE Ha HOJOBATA KOHCTPYKIMS Rf
cr.feToH  3amaszka NS0 TEPAKOT
Re = 0,900 + 0,020 + 0 + 0 = 0,0843 [m* "K/W]
1,630 0,870 0,930 1,050
R = Rsi + Rf + Rse = 0,17 + 0,0843 + 0,04 = 0,2943
CroiiHOCTTa Ha KoedHIIueHTa Ha TomonpeMunasaue UJ = 1/R = 3,397 [W/m? .°K]
d = 042 + 2( 0,17 + 10,0843 + 0,04 )= 1,0087
Oopmynara no koATo ce w3uxcnaea Ub{, 3agucn ot cpaBHaBauero Ha (dt+0,5.Z) u B';
npH: { di + 0,5.Z )= 1,0937 < 744 = B'  ce nomea dopMmynara:
Ubr = 2. In{ 7. B + 1), [Wmd K]
n.B+ dt + 05.7 d + 0,5.Z
Usr = 4 In( 23,387 + 1 ) 05079, [W/m?.°K]
23,387 + 1,001 + 0,085 1,01 + 0,085
pH: { de + 0,5.Z )= 1,0937 > 744 = B cenomsa opmynaTa:
Ut = A = 2,000 .= 04449 | [W/m® °K]
0457B'+ di + 05.Z 34021 + 1,01 + 0,085 '
B xomkpetruar coyuait  Ubf =  0,5079 , [W/m? °K] R
Ubw = 1,979 [W/m? °K] - KoehHUHEHT Ha TOIIONPEMHHABAHE TIPE3 NOAEMHHTE CTEHH Ha CyTepéHa.
Onpe/eneH € KATo ¢a NON3BAHN KOHCTPYKTHBHHTE ENEMEHTH HA CTEHMTE HA HAA3EMHATA HacT, HO ¢a
OpEMaXHATH ABaTa C/I0A: TOMIOH3ONALHA 1 KaMeHHa 00HIoBKE, NoGaseHa xuaporsonauua 6= 0,5 [em]
CBCTRBEHA OT rOPEIo NONIONKEH OUTYM ChC A= 0,17 [W/m.K] u ca B3eTH B IPeABHI 98KbJIa M TIOURATA.
JleQeniuaTa Ha TOYBCHHAT CJIOH @ MPHeTa ¢ OTUHMTAHC HA HAMAIABAHCTO M Mo BUcoUnHara: 2= 0,1 [m]
dow = A( Rsi + Rf + Rse ), [m]
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dow = 2 0,13+ 0,2439 + 0,04 = 0,83, [m]
CTEHA HA CYTEPEHA (nonsemua}
BBTP.M cT.6eT. BBHILLM XUIAPO
- PRbw = 00143 4 0184 <+ 00161 + 00294 = 02430 m2 °K/W]
npy dow = 0,828 > 1,000 = dt
BavKH (hopMynara:
Ubw = 2.2 .( | + 0,5 . de ). In ( 7 o+ 1)= 1,998 [Wm? .°K]
n.z d + =z dw
pH dw = 083 < 1,0087 = dt |
Ubw = 2.4 .( 1 + 05 . dw ). In( Z o+ 1= 1,979 [W/m® K]
n.z dw + z dw
B xonkperHuat cnydaii  Ubw 1,979 , [W/m? K]
KoedHImeHT Ha TOIONpeMHEABaHe KbM HeoToIIAeM momsemeH etax UMl = 0,35 | [W/m? °K]
Pedepentsata cToiHocT 3a To3u U orpaxcienne e UTIl e = 0,50 [W/m? °K]
_H__Q_, HOI[ IpadHuyelll ¢ BOHIICH BH3OVX (Ha).'[ MpOoXoOH, OTKPHTH ITPOCTPAHCTBA U GDKGDH)
1. Tepakor
JeTaitn Ne [1-2 nebenvaa 6= 0,5 [em]
IUTHTHOCT p= 920 [kg/m?]
koe(,Ha TONONPOBOAHOCT A = 2,1 [W/m.K}
2. 3anensalla Masunka
acbenHa . = 0,5 [em] ;
IIBTHOCT p= 1800 [kg/m?) .
Koed.Ha TOMIOTMPOROAHOCT A = 0,86 [W/m.K]
3. 3amasKa W3paBHUTENHE
JebenuHa 6 == 1 [em]
IITHTHOCT p= 1900 [kg/m?] '
koed).HA TOWIONPOBOAHOCT A = 0,7 [W/m.K]
4. CtomaHobeToHoBa NNova
nedenuHa 6= 20 [cm]
DITBTHOCT p= 2500 [kg/m®)
koedy.Ha TOIMONPOBOTHOCT A = 1,63 [W/m.K]
5. 3anernbsalla Ma3unka
JebenuHa 0= 0,5 [em]
. TUTBTHOCT p= 1800 [kg/m?]
Koe(h.Ha TOMIONPOBOIHOCT A = 0,87 [W/m.K]
8. Tonnownsonauvs EPS 7. BbHIIHE Ma3WIKa: apMUpaHa ¢ Mpexa -
ZeDemHa 6= 10 [em] nebennHa 6= 0,5 [em] i
WIBTHOCT p= 17 [kg/m®] IUTETHOCT p= 1800 [kg/m?] i
roed.qa rommonposogHoct A = 0,033 [W/m.K] Koed).Ha TONNOTPOBOJTHOCT A = 0,86 [W/m.K]

KOS (QHITHEHTA HA TEPMUMHO CHIPOTHBIEHHE Ha CTEHATA €: Rm = 3,40 [m?* °K/W]
Rm = 0417 + 0005 + 0,006 + 0,010 + 0,200 + 0,005 + 0100 + 0005 + 0,04
210 0,860 0,70 1,630 0,87 0,03 0.86

KOE(I)I/ILIHEHTE[ Ha TOINOIPEMUHABAHE HA CTSHATA €,
Unr = 1/Rm = 029 [Wm?. K]

Pedepentnara cTORHOCT 3a To3u B orpaxaenue e Ul2 e =

025  [Wim? K]
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W3X0AHM OAHHW NO KOWTO CE M3UYNCNSBA EHEPFUAHATA EDEKTUBHOGT

Ta6nuua 1 - oT npunoxexue 2

2 neHrpaﬂ

TaGnuua 2 - ot npunoxexne 2

OTonnuTened cesoH: Havano 28 X MsunenvTenHa BLHIIH2 TemMnepaTypa:
Kpai 6 IV fenrpagycn npyu cpeaHa TemnepaTtypa Ha crpaaara 19°C:
Mecey; | Il 1] v vV Vi VI VIl X X Xl Xl
Opoil AHn " 28 31 30 31 30 3 31 30 3 30 31
cpeana T°C] 06 2,4 6,9 12,4 16,4 21,0 23,8 23,5 19,4 13,6 7.9 2,8
CpegHa MeceYHa OTHOCUTENHA BNANHOCT, % 72 69 62 59,5 66,5

CpefeH WHTEHINTET Ha MbJHOTO CILHYERO PeeHe N0 BepTUKaNHU NOBBPXHOCTH, W/M:
Ceeep 277 38,5 53,3 68,1 78,7 86,1 83,8 76,7 61,8 44,0 29,7 23,5
MaTok 58,5 71,8 84,5 97.9 111, 1 130,2 1266 | 130,7 1111 78,2 56,4 47,0
3anap, 58,5 71,8 84,5 97,9 1111 130,2 126,6 130,7 1111 78,2 56,4 47,0

1or 109,5 118,4 111,4 97,3 91,8 103,9 103,5 129.6 1420 121,0 100,5 88,5

xopuaoHtarno| 69,5 96,9 132,8 171,0 1991 232,7 | 2268 | 228,2 1JW.3 1111 70,9 55,3

Bpoii Ha oTonTeNANTE AHH pataecen no meceun: H3UHCIISIBA CE ABTOMATHYHO

lenrpanycu; 2200 bpoit oTommHTenHN AHK ] 165 Q1L = 19 °C
Mecew: I I it v v Vi Vi VI 1X X Xl Xl
£HI2 (TaBn.2) 31 28 31 6 3 30 )
Ay (1abn.1) 31 28 31 9 5 30 31

T*Crabn2)| 06 2.4 6,9 12,4 16.4 21,0 23,8 23,5 19,4 13,6 7.9 2,8
T°C (kopery | 0,58 233 6,69 12,02 12,0 21,0 23,8 23,58 | 188 13,19 7,66 2,72
Cenep 27,7 38,5 53,3 68,1 78,7 86,1 83,8 78,7 61,8 44,0 29,7 23,5
Cemepo-Warok| 43,1 55,2 68,9 83,0 94,9 108,2 | 1052 | 103,7 86,5 61,1 43.1 35,3
Wstok 58,5 71.8 84.5 97.9 111,1 1302 | 1266 | 130,7 | 1111 782 56,4 47,0
Koro-WaTok 84,0 95,1 98,0 976 | 1015 | 1171 1151 130,2 | 1266 99,6 78,5 67,8
or 1095 | 1184 | 1114 97,3 91,8 103,28 | 1035 | 1296 | 1420 [ 1210 [ 100,5 88,5
Koro-3anag 84,0 95,1 98,0 97,6 101,56 | 1171 115,1 | 130,2 | 1266 99.6 78,5 67.8
3anag 58,5 71,8 84,5 97,9 111,17 | 1302 [ 1266 | 130,7 | 1111 78,2 56,4 47,0
Cemepo-3anan] 43,1 55,2 68,9 83,0 84,9 108,2 | 1052 [ 103,7 86,5 61,1 43,1 35,3
xopusorranie| 69,5 96,9 1328 | 1710 | 1991 | 2327 | 2268 | 228,2 | 1773 | 111.1 70,9 55,3
DD-1 5704 | 4848 } 3751 39,6 0.0 0,0 0.0 0,0 0,0 16,2 333.0 { 502,2
DD-2 571,0 | 4668 | 3816 52,8 0,0 0,0 0.0 0.0 6,0 29,1 3402 | 5048
DD-3 533,1 | 4358 | 3563 58,6 0,0 0,0 0,0 0,0 0,0 27,1 3176 | 4714
pearva T°C [ 1,80 3,43 7,51 12,49 | 16,40 21,0 23,8 23,5 19,40 | 13,57 8,41 3,79
kopurvpan | 4796 | 387,5 | 302,8 43,1 0,0 0,0 0,0 0,0 0,0 18,5 2658 [ 417.8

Ipy BbEERAAKE B HAB-TOPHHTE KNETKR AAHHH 34 JeHrpagycHTe 33 OiH= 17 °C T# ¢& NpensvHCIIBa U 3a Hes,
AKD KOHKPETHUAT 0GEKT Ce MIYMCNNBA HA PASNMYHE CpeaHa TeMMNepaTypa 1A ce ¢TPa3ABa Ha AaHHuTe!
CpeaHa BLTpelUHE 3UMHA TEMNEPATYPa N0 KOATO Ce M3BBPLLBAT N3HUCAEHWATA &: 17.3 °C
KopurupaHaTa CTORHOCT Ha AeHrpagycuTe e: 1915,2 DD
CpegHaTa TeMNEPaTypa Ha BLHIUHUAT Bb3AYX 38 OTONANTENHUAT nepuog, e: 567 °C

[Ronniectes Ha emncvnTe Ha CoOZ 73,8 troguHa




